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Santtars Institute of (Srtat §ritam. 



FomicATioK or shb Isvututm. 

Thb increasing importance attached to Sanitary Science and the 
recognised position it was assuming in the public mind, appeared to 
the promoters of the Sanitary Institute fully to justify the formation 
of a National Society, the object of which should be to devote itself 
txdunvtly to the advancement of all subjects bearing upon Public 
Health. In furtherance of the object, a meeting was held at St. 
James's Hall, on the 13th of July, 1876, at which His Grace the Duke 
of Northumberland presided, when it was unanimously resolved : — 

Eiist — " That in tne opinion of this meeting the sanitary condition 
of this country is still very unsatisfactory, and that further legislation 
is necessary with a view to its improvement ; and that for the purpose 
of collecting and im^rting information upon all matters coimected 
with the su^ect of '^blic Health ' a Society be now formed, to be 
styled ' The Siftnitaiy Institute of Gh^t Britain.' " 

Second — ''That the gentlemen whose names are appended be 
requested to act as a Committee (with power to add to their number) 
for the purpose of carrying out the previous resolution and of report- 
ing to an adjourned public meeting to be held during the second week 
in October next."* 

The Committee appointed to report upon the subject considered it 
would add greatly to the usefulness of the Institute if Mayors of 
Boroughs, Chairmen of Local Boards, Sanitary Authorities, Medical 
Officers of Health, and all who have to administer the Public Health 
Acts, would associate themselves with the Institute, either in their 
individual or corporate capacity, and take part in its proceedings. By 
tiins bringing their united knowledge and e3q>erience to bear upon 
Sanitary mai^rs, the laws relating to the same would become better 
known and be more efficiently administered. 

Basis ot thb Cokstitutiok ot thb Lrbtitutb. 

Sbotiok L 

Charter of Ineorparationj Memhership^ and Oovemment of the 
Institute. 

As soon as practicable a Charter of Incorporation shall be obtained, 
as it will facilitate some portions of the work of the Institute, more 
especially the examinations as set forth in Section IL Until a Charter 

* An adjourned public meeting was held on the 14th of March, 1877, when 
the report was unanimously adopted and a Coimcil subsequently appointed 
to cany it into effect 
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is obtained, the examinations shall be continued as heretofore, and a 
Begister of persons certificated as competent to act as Local Siureyors 
and Inspectors of Nuisances shall be formed. 

The Listitute shall consist of FeUows, Members, Associates, and 
Subscribers. 

Fellows shall be elected by ballot by the Council, and shall include 
scientific men of eminence, petaons of distinction as Legislators or 
Administrators, and others, who have done noteworthy Sanitary work. 

Fellows are only elected from among the Members, and they must 
have been Members for at least one year before they are eligible for 
election as Fellows. 

All Fellows shall pay a fee of Ten Guineas on taking up the 
Fellowship, and such fee shall entitle the Fellow to all the privilegea 
and advantages of the Institute for life without further payment. 

Any person proposed by three Fellows or Members, shall be eligible 
for election as a Member of the Institute. 

Members shall be elected by ballot by the Council, and shall be 
eligible to serve on the Council, and to vote at all Elections and Meet- 
ings of the Institute. The admission Fee payable by a Member shall 
be Three Guineas, and the Annual Subscription Two Guineas. 

Medical Officers of Health and Medical Men holding Certificates 
in Sanitary Science from any University or Medical Corporation 
shall be entitled to be enrolled as Members of the Institute without 
Admission Fee. 

Members desirous of becoming Life Members may do so on payment 
of Ten Guineas in lieu of the Annual Subscription. 

All persons who have passed the Examination and received the 
Certificate for Local Surveyor from the Institute, shall, by virtue of 
having so passed, become Members of the Institute upon the payment 
of Five Guineas (without Annual Subscription), in addition to the fee 
paid for the Examination. 

Any one proposed by two persons, either Fellows, Members, or 
Associates of the Institute, shall be eligible to be elected as an Asso- 
ciate of the Institute, the election to be by ballot by the Council. The 
Admission Fee payable by Associates shall be Two Guineas, and the 
Annual Subscription One Ghiinea. 

All persons who have passed the Examination and received the 
Certificate for Inspector of Nuisances from the Institute, shall, by 
virtue of having so passed, become Associates of the Institute upon 
the payment of Three Guineas (without Annual Subscription), in 
addition to the fee paid for the Examination. 

Persons of either sex, interested in the advancement of Sanitary 
Science, shall be entitied to be enroUed as subscribers on payment of 
One Guinea annually. 

Donors of Ten Guineas and upwards shall be entitied to be enrolled 
as '* Life Subscribers," with all the privileges and advantages of Annual 
Subscribers without further payment. 

Fellows, Members, Associates, and Subscribers shall be entitied to 
attend and to take part in the discussions at all meetings and 
Congresses of the Institute, and shall have free admission to any 
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Gmfenuione giyen bj the Institute and Exhibitions of Sanitary 
Appliances held in connection with the Institute as long as thej 
continue to pay their Subscription. 

Holders of Half-Ghunea Ck)ngress Tickets are entitled to the use of 
ihe Beoeption Soom in the town of meeting, to admission to the 
Fresidentol and other Addresses, to all the Meetings, to the Exhi- 
bition of the Institute, and to any Conversazionegiven W the Institute. 

The Institute shall be governed by a President, Vice-Presidents, 
and a Council of Twenty-four, consisting of Fellows and Members of 
the Institute, of whom not less than two-thirds shall be Fellows. 
The Council shall be chosen by the Fellows and Members. One-fourth 
of the Council shall retire annually, and shall not be eligible for re- 
election for one year. 

The first President of the Institute shaU be His Grace the Duke 
of Northumberland. Future Presidents and Vice-Presidents shall be 
elected by the Council. The Council shall have the power of electing 
Honorary Members of the Institute, Honorary Foreign Associates, 
and Corresponding Members of the Council. 



Sbotion II. 
Olject* of the Institute, 

To devote itself to the advancement of Sanitary Science and the 
diffusion of knowledge relating thereto. 

To examine and to grant Certificates of Competence to Local 
Surveyors and Inspectors of Nuisances, and to persons desirous of 
becoming such or of obtaining the Certificate. The Examinations 
shall be held at such times and in such places as the Council may 
direct. 

A Board of Examiners shall be appointed by the Council ; such 
Board shall consist of gentlemen representing Medical, Chemical, 
and Sanitary Science, Engineering, Architecture, and Sanitary Juris- 
prudence. 

The Examination for Local Surveyors shall include a competent 
knowledge of the Statute relating to Sanitary Authorities, of Sanitary 
Science and Construction, and of £bgineering. 

The Examination for Inspectors of Nuisances shall comprise the 
elements of Sanitary Science, together with Sanitary Construction 
and the Statutes relating to the prevention of disease and the sup- 
pression of nuisances injurious to health. 

Fees shall be charged for the Examinations, and a Certificate of 
Competence, signed by the Examiners, shall be granted to successful 
candidates, entitling them to be designated as *' Certificated by the 
Sanitary Institute of Great Britain." 

A Congress shall be held by the Institute for the consideration of 
subjects relating to Hygiene at such tunes and places as the Council 
may direct. 
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Exhibitions of Sanitary Apparatus and Applianoes shall be held 
from time to time as the Uounoil may direct. 

Fellows, Members, Associates, and Subscribers shall have the right 
of Pree Admission to the Exhibitions of the Institute whenever they 
are open. All fees payable by Exhibitors and the Public shall be 
fixed by the Council and belong to the Institute. 

A Catalogue shall be published under the direction of the Council 
as a permanent record of the Exhibitions. 

The Institute shall take such steps as may be within its power to 
obtain a complete registration of sickness, especially of preventable 
diseases. 

The Institute shall endeavour to secure the services of medical 
men and others specially qualified to give lectures on subjects relating 
to the prevention and spread of disease. 

The Institute shall encourage the formation of classes for technical 
instruction in Sanitary Science in such a way as may seem advisable 
to the Council. 

A Library shall be formed in connection with the Institute. 
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ANNUAL REPORT OF THE COUNCIL 

FOB 1863-4. 



Thx Council of the Sanitary Institute of Great Britain, in presenting 
tbeir Seventh Annua] Beport to the Fellows and Members, are much 
pleased to record that all the statistics in the Report show a larger 
increase in numbers than in any previous year, and that advance 
has been made in the objects of the Institute, besides the financial 
position being more firmly established. 

By the kiad permission of the Board of Managers, the Anniversary 
Meeting of the Institute was held in the theatre of the Royal Insti- 
tution, on July 12th, 1883. The chair was taken by Prof. G. M. 
Humphry, m.i>., 7.B.8., Vice-President of the Institute ; and the 
Medals and Certificates awarded at the Exhibition at Newcastle-upon- 
Tyne in September, 1882, were presented by him to the successful 
exhibitors. Mr. W. Bassie, o.b., t.l.s., p.q.s., read a paper on " The 
Belationship between Geology and Sanitation." The paper will be 
published in Vol. V. of the Transactions of the Institute. 

At an ordinary Meeting held on July 24th a paper was read by 
Prof. W. H. Corfield, m.a., m.d., on ** The Compulsory Notification 
of Infectious Disease." The valuable matter relating to the working 
of compulsory clauses in those towns in which they are in force has 
been tabulated, and will appear in the Transactions (Vol. Y.) The 
original returns, containing further information, are preserved in the 
Office for reference. 

The Autumn Congress was held at Glasgow from September 25th 
to 29th, 1883, by invitation of the Lord Provost and Town Council, 
the President being Prof. G. M. Humphry, m.d., f.b.s. The Presi- 

B 
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dential and otber addresses to the Congress, and the papers read at 
the Sectional Meetings, will be published in the Transactions (Vol. V.), 
together with abstracts of the discussions upon the papers. The 
London and Provincial Press contained Tory full accounts of the 
Meetings, and also commented most &Yourabl7 upon the general 
work of the Institute. 

Excursions and yisits to places of interest were made during the 
Congress week. 

The Exhibition was decidedly an advance even upon the satis&ctorv 
one held at Newcastle-upon-Tyne in the previous year. There were 
130 exhibitors and 720 exhibits. The Judges awarded 18 Medals, 12 
Special Certificates (to articles which had received Medals at previous 
exhibitions of the Institute), and 46 Certificates. Forty-four exhibits 
were deferred for further practical trial and testing, the result 
of these trials will be reported at the Anniversary Meeting in July, 
when all the Medals and Certificates will be presented. About 
20,000 persons visited the Exhibition during the twenty-six days that 
it was open. 

Candidates for Certificates of Competency to discharge the duties 
of Local Surveyors and Inspectors of Nuisances were examined in 
June and November. At the Examination in June eleven candidates 
presented themselves, four for Certificates as Local Surveyors and 
seven for Certificates as Inspectors of Nuisances. Two candidates 
were Certificated as competent to discharge the duties of Local 
Surveyors, and six as competent to discharge those of Inspectors of 
Nuisances. At the Examination in November ten candidates pre- 
sented themselves, three for Local Surveyors and seven for Inspectors 
of Nuisances. One candidate was certificated as competent to dis- 
charge the duties of Local Surveyor, and five as competent to 
discharge those of Inspectors of Nuisances. 

The Examinations are becoming very widely known, and the num- 
ber of Candidates shows a steady increase. Besides the Local Boards 
and Corporations in England which recognise the value of the 
Certificates granted by the Institute, the infiuence of the Exami- 
nations is extending into Scotland, Ireland, and the Colonies. 

During the year the Institute has sustained the following losses 
by death :— Cromwell F. Varley, r.E.s., m.inst.c.e.. Fellow ; Ealph 
Carr Ellison, and J. Laws, Members ; and Matthew Pratt, Subscriber. 
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Since the last Annual Meeting there have been elected 4 Fellows, 
41 Members, 14 Associates, and 2 Subscribers; and the numbers 
now on the EoU of the Institute are 90 Pellows, 213 Members, . 
34 Associates, 18 Subscribers, and 30 Honorary Foreign Associates 
—total, 385. 

The retiriDg Members of Council are Dr. B. Browning; James 
Mansergh, m.htst.cjs. ; Magnus Ohren, a.m.inst.o ja, ; Councillor J. 
A. Bussell, M.A., M.B. ; Henry C. Stephens, r.c.s. ; and J. Ure. 

In September the Offices of the Institute were moved from Conduit 
Street to the Parkes Museum, 74a, Margaret Street; and although 
the Institute has not amalgamated with the Parkes Museum, their 
field of labour is so similar, that this association of Offices cannot 
£ftil to be beneficial to both. The Members of the Institute have the 
advantage of free access to the Museum and of the use of its Library. 

In accordance with a suggestion made at the Congress, a Committee 
has been appointed by the Council for the purpose of considering the 
advisability of collecting and publishing in abstract the writings of 
the late Dr. William Parr, r.E.s., one of the Vice-Presidents of the 
Institute. The Committee has made considerable progress, and 
hopes soon to make a communication on the subject to the Members. 

The Congress and Exhibition this year will be held in Dublin, 
an invitation from the representatives of the leading societies and 
the most prominent and influential residents in that city having 
been forwarded by Lord Brabazon, and accepted by the Institute. 
The Council trust that this Congress will prove as successAil as the 
previous ones, and that the success of the meeting will, by assisting 
the cause of Sanitary Science in Ireland, promote the objects and 
interests of the Institute, and benefit the sister country. 

(By Order) 

E. WHITE WALLIS, 

Secretary. 
74a, Margaret Street^ 

7th May, 1884. 
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ADDRESS 

By Db. Alfred Cabpenteb, 

CHAIBMAir OF OOCITOIL. 

Iie€ui at the Annual Meeting^ May Ith^ 1884. 



Gentlumen, — ^I find from the agenda paper that it is the 
duty of the Chairman of the Council to aadress the Members 
of the Sanitary Institute at the Annual Meeting. Casting 
about for a subject which should be appropriate without being 
diffuse or tedious, I have determined to be as personal as 
possible in my remarks, and to stick to the objects which the 
Promoters of the Institute have had in view in founding this 
association. To ask if those objects are attainable, and, if 
they are, why seven years have elapsed since the foundation of 
the Institute without a greater advance being made towards 
their achievement than has been hitherto effected. These 
objects are stated in the prospectus which was published in the 
report of the proceedings of the first Congress, which was 
held at Leamington in 1877 : they were nine in number. They 
have been varied from time to time to a very slight de^ee, 
and are still our ^^raison cCetreJ* I find among the office- 
bearers of to-day a considerable number of those whose names 
appear in the first prospectus of the Institute, and we may 
fairly assume that those who joined the association in 1877, 
and who continue to take an interest in its affairs and a share 
in its management, are still of opinion that its objects are 
attainable, and that there would be an advantage in their 
accomplishment. I ask, therefore, why so little has been done 
to secure the result which was so warmly advocated in 1877, 
and not repudiated in the succeeding years of our progress. I 
read that the Institute was established ^^exclusively for the 
advancement of all subjects relating to Public Health.'' I find 
this statement at the head of the prospectus which was then 
issued. The proposition then put lorth contains the elements 
of strength, by means of which great good has been effected, 
but it also contains within its terms the elements of apparent 
weakness which have not been so fully considered and guarded 
against by the Members as they ought to have been. 
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Those who have had the distinguished honour to be elected 
Members of the Institute, and have signed, or ought to have 
signed, an undertaking " to advance the objects of the Institute 
as far as it may be in the Member's power," and have agreed 
that they will attend the meetings thereof as often as they 
conveniently can, have not fulfilled their promise. This is 
now our Eighth Annual Meeting ; we have now 384 Fellows, 
Members, and Associates, and scarcely more than ten per cent, 
are present here to-day; and I may pertinently ask whether 
the majority of the Members have done all in their power to 
promote the design we all have had in view? I will not go 
through the nine objects set forth in the first prospectus, for 
that would be both wearisome and tedious. There is no doubt 
about our adhesion to most of them ; but I will take the ninth 
object, and consider it more fully than it has hitherto been 
done, and by its means prove that the elements of weakness 
which exist in the proposition at the very head of our first pros- 
pectus are elements which are positive. They have been acting 
very powerfully against the interests of a consolidated sanitary 
body, and against the full development of true sanitary work, 
in a manner which requires to be altered, and a different course 

Sursued, if we are to oe successful as an Institute at any eariy 
ate. 

The ninth proposition is stated to be : — 

(9.) " To unite into one comprehensive association all the 
workers in these important branches of science (viz., 
those which are connected with the promotion of 
Public Health.") 

A large number of our Members have forgotten this object 5 
at any rate, it appears to have lain dormant, for other associa- 
tions, having similar objects, have been founded ; other institu- 
tions have been promoted for the purpose of effecting the verj' 
work which the Institute was formed to carry on, as it was 
hoped, to a successful issue, and by means of these we^ as an 
Institute, have been weakened. 

I am not finding fault with the work which has been done by 
other associations, but I am jealous of the honour, and for the 
honour of the Institute, that a great part of their work has not 
been done under the aegis of our own association. 

We have not been loyal to our Institute; we have for- 
gotten the fable of the bundle of sticks. We have, to some 
extent, frittered away the power which a body of scientific men 
like those engaged m sanitary work ou^t to possess, in en- 
deavouring to promote associations which are upon a mucli 
narrower platform than that which the *^ Sanitary Institute of 
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Great Britain'* occupies. I wish to bring this state of things to 
the notice of the Members, in the hope that it may lead to some 
farther step in the advancement of that desirable object which 
is embraced in the ninth proposition, to which I have alluded, 
and upon the success of whicn our position as an Institution 
depends, I have said that the flag of the Institute, by declar- 
ing that it is established " exclusively for the advancement of 
subjects relating to Public Health," puts forth a proposition 
which contains within its terms the elements of weakness, so 
far as is apparent to the eye, because it impedes the rapid 
growth of our association. A bar of gold which is alloyed with 
a large proportion of silver and copper may appear to have the 
same colour as a bar of pure gold, and be apparently much 
more valuable, because it is so much larger ; but it is lighter 
in weight, taking volume for volume, and is really of less value 
in consequence of the amalgamation. I apply my sjrmbol to our 
Institution, inasmuch as by not allowing the trading element to 
creep into our management we materially diminish our area from 
whence to enrol our members, for it is only the conscientious 
manufacturers who are anxious to produce a good article and to 
conform to the laws of health who care to enrolthemselves among 
our friends and supporters ; whilst they who only make goods for 
the purpose of sale, without any reference to their fulfilling the 
principles inculcated by the Institute, avoid us, as likely to put a 
stop to their ill-gotten gains. If they appeal to us for our 
** imprimatur " upon their production they find that they do not 
get it, and, as a consequence, each Exhibition which has been 
held has produced a crop of disappointed exhibitors, who rail 
ag^nst us as prejudiced judges, and are not afraid to style us 
ignorant pretenders to a knowledge of sanitary science. If my 
information is correct, some of the disappointed exhibitors have 
been ready to promote rival institutions, and to use as their 
agents, men of eminence who have not always seen the tendency 
of the proposed new body. These institutions have not ap- 
peared as absolute rivals, but they have suggested lines of 
work which do not come strictly within the objects of the 
Institute, and to those lines they have added some of the lines 
contained in our " raiaon (Tetre." I find in most of these asso- 
ciations a trading element creeps in, and some manufacturing 
idea is connected with it. I have been associated with one or 
two myself, without perceiving the evil tendency which in- 
evitably belongs to such works when it is proposed to form 
sanitary boards who shall operate on lines similar to those which 
the Inirtitute has adopted. As soon as J saw the evil tendency 
of these associations I separated myself from them. I am not 
objecting to the work which sanitsuy boards may undertake to 
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perform in such cases, but I would make it a " sine qua non '* 
that the employes who are appointed to superintend such works 
in the capacity of surveyors and inspectors should possess the 
imprimatur of the Sanitary Institute of Great Britain before 
they are appointed to the duty which they undertake in such 
associations, and the boards which supervise the work should 
consist only of men who have shown tneir capability to under- 
take such work by their having already been elected Fellows 
or Members of the Institute, and having signed the undertaking 
to uphold its honour and promote its prosperity. If we could 
get some tacit understanding of this land in force among sani- 
tary men ; if we could expunge a part of our own personality, 
and make the Institute the " alter ego " of our aims in the pro- 
motion of sanitary work, putting aside, as far as we are con- 
cerned, the £ s. d. of the case : instead of being the weak and 
disunited body which fritters away its power in various distinct 
associations connected with Public Health, as is now the case, 
we should form the powerful institute of health which is really 
wanted and which should be the first authority in the kingdom 
upon matters connected with public health. Instead of being 
made the prey of some designing set of men who are looking out 
for the loaves and fishes on their own account, and, not getting 
them, then allowing the new associations to go to the wall, we 
might have a magnificent Institute, capable of taking its place in 
.the State with the Royal Society, the Koyal Academy, the Law 
Society, the College of Physicians, the College of Surgeons, and 
other bodies, who undoubtedly do regulate public opinion upon 
those points with which they are directly connected, and some- 
times even advise the Government of the country upon matters 
with which they are intimately associated. 

One important step has been taken during the past year to 
effect our purpose ; we have migrated from back rooms in 
Conduit Street to a scarcely more appropriate position in Mar- 

faret Street, but by so doing we recognize the work which the 
/ouncil of the Parkes' Museum is doing, and by associating and 
indigitating our work with theirs we are paving the way for a 
more intimate bond of union in the future. I may have Utopian 
views upon such matters, but I should like to see an Institute 
which should be Cosmopolitan, which should have a senate as 
compact as the senate of one of our great colleges, and associated 
with that senate the various sanitary bodies which are now sepa- 
rate sticks scattered abroad among the Societies of the Kingdom, 
and without defined boundaries of work, and which, for want 
of those defined boundaries, overlap each other, and devour a 
part of the income which belongs to each in carrying on their 
management at separate offices and by distinct organisations, 
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when a centralised office and branch organisations would pro- 
mote the object in view with tenfold vigour and tenfold effect. 

This is the age of exhibitions. It has been one of the great 
objects of the Council to recognise the usefulness of such col- 
lections of manufactures and useful works of art ; to utilise the 
custom for the advancement of knowledge among the people in 
soond sanitary directions. 

The real work done by the Institute with this object has 
brought forth a crop of local imitators. In some instances there 
has been zeal without knowledge. The worldly wisdom of local 
managers has led them to distribute medals and other prizes 
and certificates with a grand disregard for useful superiority 
and true excellence, but with a loyal adhesion to the principle 
which recognises the advantage or having a friend at court. No 
doubt local exhibitions have helped to popularise some sanitary 
truths, but unfortunately error has also been favoured, and in 
consequence of that favour the term " sanitary ^^ in many instances 
has been convertible into a much less noble name, which con- 
version has not helped to forward good work. 

The evils I refer to have been very carefully avoided by the 
Judges appointed by the Council of the Institute, and who have 
performed their tedious work with a loyal disregard of self and 
a devotion to the principles embodied in our prospectus, 
which is worthy of all commendation and support, and which 
ought to lead the general public to recognise the true value . 
which attaches to the awards of the ^' Sanitary Institute of Great 
Britain.'' 

It had been the aim of some of us to promote an exhibition 
which should be truly worthy of the name of sanitarv, and to 
which the inhabitants of this great metropolis might nave been 
invited as visitors. 

As the Chairman of your Council I was preparing to suggest 
the Council to undertake such a work when I became aware of 
the proposal to hold such an exhibition at South Kensington, 
on very broad principles. I need not say that in the face of 
such an exhibition, held under the auspices of those who were 
announced as guaranteeing its success, and who were promoters 
of the South Kensington Shows, the Sanitary Institute would 
have come off second best. I at once dropped the idea which 
was uppermost in my mind ; and whilst rejoicing in the enlist- 
ment of the Prince of Wales in a public health demonstration, 
I can but regret that the awards upon sanitary appliances and 
general sanitary improvements had not been left in the hands 
of the Institute to settle, rather than that judges should be ap- 
pointed to determine the merits of rival manufacturers and 
mterested patentees, who wiU probably be new to the work, and 
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not always ca|)able of recognising the side issues which but too 
often determine the awards of medals and certificates instead of 
taking'up the broad jprinciples of superiorily and true useful- 
ness, independently of the surh which may nave been paid for 
' decorating space or spent in advertisements, and other means by 
which notoriety is to be obtained and success at some kind of 
exhibitions secured. 

It is to be hoped that the fallacies which underlaid some of 
the awards at the Fisheries Exhibition may be avoided in the 
awards which will be made by its successor, and that the desire 
of the Oouijcil of tHe Institute that all side issues may be 
excluded in making awards at South Kensington, may be ob- 
tained. At any rate it will not be the fault or the members of 
your Council if the judgments are not approved by the after 
verdicts of the country and the press. 

Returning to my simile of the Bundle of Sticks, I would, with 
great deference, suggest to the Council of the Parkes' Museum, 
as well as to that very useful and important body, The National 
Health Society, which is located in Bemers Street, the National 
Smoke Abatement Institution, together with the different bodies 
who have banded themselves in so-called " Sanitary aid com- 
mittees *' in various parts of this great Metropolis, whether a 
feneral amalgamation, upon the oroad principles which the 
nstitute aims to accomplish, would not be a real advanta^ 
to the great cause which we all have so much at heart Su3i 
an amalgamation would be only an impediment to the self-asser- 
tion of some, and to those who try to make capital out of sani- 
tary cries, by which they puff their own wares or promote the 
sale of something in which they have a pecuniary interest. 
I also throw out these suggestions to the Members of the 
Institute, believing that it is a right direction to take. We 
have Members belonging to our body in every one of the im- 
portant Associations to which I have referred. If my pro- 
posal should meet with general approval, I think the Members 
should suggest to the Council the appointment of a Com- 
mittee, with power to add to their number — of course with 
their consent— of individuals belonging to other organisations, 
so that a basis might be arrived at for an active co-operation and 
condensation of power. We might, if such an amalgamation 
could be brought about, be strong enough to obtain a Charter 
of Incorporation from the Crown, and then persuade the Local 
Government Board to issue regulations that no one shall be 
appointed in the future to perform the duties of Surveyors and 
Inspectors of Nuisances until they have given proof tnat they 
know the duties which they propose to perform, and that they 
are able to give a reason why a given set of sanitary regulations 
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ought to be enforced. Such a body would also b« able to press 
upon the attention of the ruling powers that it behov^ MediciJ 
Officers of Health to have had something more than^an ordinary 
medical education; because such education. is conducted^ more ^ 
upon the principle of curing than of preventing disease. They 
would be able also to insist upon the propriety of such Medical 
Officers of Health not becommg the rivals of their fellow practi- 
tioners for the patronage of the well-to-do, or for the gooa woird 
of the individual members of the local authorities; but would 
insist upon such officers not being in general practice as medical 
men engaged in the cure of disease. 

There might then be the imprimatur of the Institute upon 
sanitary officials of all kinds, so that the public might discern 
between the quacks and charlatans and the true proiessors. We 
mi^ht then make it impossible for the repetition of such scandals 
as have arisen in connection with local and' other exhibitions, and 
promote the formation of sound and healthy public opinion on 
all matters connected with Public Health in a much more satis- 
factory manner than is at the present time at all possible to be 
effected. 
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SOME OF THE PRESENT ASPECTS OF 
PRACTICAL SANITATION. 

Addbbss bt H. C. Babtlbtt, Ph.D.y F.C.S. 
AnninersaTy Meeting^ July lOtA, 1884. 



pRAOncAii sanitation now presents so many important aspects, 
that I liaTe to make mj selection for this address from those 
which have lately come within my own professional experience, 
or those which, from their extreme gravity, have forced them- 
selves upon my attention. 

I will reverse the order in which I have just mentioned these 
aspects of sanitation, as we are all aware of the intense impor- 
tance which attaches at the present time to the serious outbreaks 
of epidemic disease with which we are threatened. I say 
threatened notwithstanding the visitation of small-pox now 
serious enough in London — 4,000 persons having suffered from 
that loathsome disease during the last six months, of whom, at 
the time I now speak, more than 400 have died. Shocking as 
this is, as an evidence of imperfect administration of preventive 
medicine throughout the metropolis, it is worse as disclosing 
the want of foresight on the part of the Government, which 
permits the powers of prevention, already existing under vari- 
ous Acts of I*arliament, to remain in abeyance, VVe are told 
by the President of the Local Government Board *'that it 
would be a good thing to concentrate the sanitary aathorities 
of the Metropolis under one head, instead of under three heads, 
as at present, namely, the Boards of Guardians for vaccination, 
the Asylums Board for removal, and the Vestries and District 
Boards for disinfection." It \a admitted that the actual working 
under these three separate authorities necessitated the delay 
of a week before three cases of small-pox could be securely 
isolated, even when these cases occurred at the '^ Home " of the 
Princess Louise. And yet this is to continue until the London 
Government Bill is passed, if it ever will be, although the most 
competent medical science predicts, with almost certainty, a 
renewed outbreak of small-pox in the course of next winter of 
infinitely greater virulence. 
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Dr. Cameron prayed for preventive medicine to be enforced 
under the present Acts, but to be enforced with vigour, and 
without the present unfortunate delay. He pointed out that 
in Glasgow, where it is not claimed that all the arrangements 
and details are carried out in perfection, the annual deaths from 
small-pox have been reduced to 9 per million; while in London 
they amount to no less than 226 per million. It was shown 
that, before unity of sanitary action was enforced in Glasgow, 
the death-rate m)m small-pox was much higher than it then 
was in the metropolis. And statistics, the accuracy of which 
is not impugned, were given which proved that just as practical 
sanitation for the prevention of small-pox was more and more 
strictly enforced, so was the death-rate from that disease 
reduced, until the very remarkable results, now recorded, 
were attained. The lessons we learn from the good working at 
Glasgow are that compulsory vaccination and re- vaccination free 
of cost to the population is the first essential; To accomplish 
this we must have compulsory notification of contagious diseases 
which will also insure immediate and complete isolation and dis- 
infection. In Manchester, Oldham, and Bradford, where com- 
pulsory notification is already carried out, as far as the prejudice 
of its opponents permits, the mortality from contagious diseases 
is very low. No sentimental or perverse fads can be permitted 
to exculpate offenders against the penal clauses of these Acts. 
The so-called religious resistance to the law of the land, which 
is so painfully exemplified in the fanaticism which resists vacci- 
nation, can no longer be partially tolerated by the remission of 
cumulative fines. Ke- vaccination must also be made compulsory, 
at any cost, even if we lose the voting powers- of the agitators 
against it, together with the whole of their following of fools 
and knaves. 

Vaccination and re- vaccination must be always and imme- 
diately available, free of charge, and be applied freely, both to 
the patient when first seized, and to all persons liable to be 
affected by the disease having broken out at that particular spot. 

I am very earnest on this point, as the latest good news 
concerning vaccination and re-vaccination is to the effect that 
in almost all cases where a small-pox patient has been vaccinated 
for the first time, or re-vaccinated as soon as possible after 
the appearance of the disease, a great and marked diminution 
of virulence during the rest of its course has been almost 
invariably the result. 

It is the same with regard to the isolation. To be thoroughly 
effective against the spread of the disease, it must be carried 
out at once, and in the like manner disinfection should on no 
account be delayed. 
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Among my later opportunities of testing disinfecting appara- 
tasj I have made some interesting experiments as to the actual 
cost of thoroughly disinfecting clothes, bedding &c. 

The apparatus, which is movable, is of iron ; the outer shell 
being covered with asbestos. Between the outer and the inner 
casing gas jets send heated air, and the products of combustion, 
into the interior through openings near the top of the casing. 
The articles being placed inside, and the lids closed, the gas is 
lighted, and in twenty-five minutes a temperature of 280° 
Faht. is obtained, with the consumption of 75 ft. of gas. 

The apparatus is 7 ft. 4 in. in length, 3 ft. 4 in. wide, and 
3 ft. 4 m. deep, and can be maintained at a temperature 
varying from 280° to 240° Faht. for an hour by the further 
consumption of 40 ft. of gas. We had thus a total expenditure 
of 115 It. of gas, costing a little over S^d. 

The matters tested were articles of muslin, calico, flannel, a 
flock cushion, some baker's yeast, and some veiy miscellaneous 
groups of fungoid spores, pus-cells, microzimes, moving vibrios, 
and bacteria. 

In the result, the muslin, flannel, and other articles, were 
found quite uninjured and not at all singed, while the yeast, 
fungoid spores, moving organisms, and bacteria, were killed, 
and could not be resuscitated by moisture or treatment with 
Pasteur's growing solution. The yeast had lost all fermentative 
power on solutions of glucose after a trial of four days at 84° 
Faht. 

With the means of disinfecting the clothes and bedding so 
easily available, and at so trifling a cost, there is no excuse for 
delay or neglect in carrying out this most important safeguard. 
As contrasted with the natural aversion to burning infected 
bedding and clothes because of the compensation which has to 
be maoe, the facility and economy of this plan of disinfection 
leaves little to be desired. 

With the hope that a strong pressure from without may in- 
duce combined action on the part of the existing authorities, to 
take the required steps to prevent further outbreak of small- 
pox, and to restrain the spread of that which is already in the 
midst of us, I will turn to the other epidemic with which we 
are threatened. 

With cholera at Toulon, which has spread to Marseilles in 
the beginning of July, we may well set our house in order and 
entrench ourselves within the almost impregnable outworks 
which practical sanitation affords. We have ourselves to thank 
if our sanitaiy authorities are remiss or behindhand in the year 
of grace 1884. We had our warning as lately as this month 
last year. Then it came from Egypt, and a great scare ensued 
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throughout all the nations of Europe except our own. All our 
^ood neighbours could think of was Quarantine upon quaran- 
tine ; witn a complete and abiding faith that if cholera should 
be on board the detained ships, it would either kill those who 
had taken it, or be itself destroyed by the patients outliving the 
disease. Very little was done abroad to stop the means oi dis- 
seminating the disease in case it did make its appearance on 
shore, in spite of all the suffumigations and quarantine deten- 
tions. The sewers, such as they were, and are, still empty their 
abominations into the streams and harbours ; the house drains 
still descend untrapped into the sewers or dumb-wells ; the soil 
pipes, or the brick flues which frequently do duty for soil pipes 
abroad, still pass directly up the houses, frequently in the centre, 
round which the staircase winds, and are as free from the sus- 
picion of ventilation as ever. 

And the water I The water is still that curious fluid which 
appears to gather to itself all the floating particles, all the foul 
gases which can be absorbed in it, and to have had a very inti- 
mate acquaintance with the aforesaid drains, dumb wells, and 
sewers. We, on the other hand, evinced very little trepidation. 
No one suggested quarantine. No ; we are too business-like a 
nation to tliink of imposing such restrictions on so important a 
branch of our national trade as to impede our shipping interests. 
We were, to a large extent, in the nght. Quarantine is not a 
scientific means of preventing the importation of cholera, but I 
have a slight mental impression that it was almost as much due 
to the trade instinct, as to the scientific repudiation of quaran- 
tine that we owed, and probably shall owe, our total disbelief in 
that obnoxious and illogical means of prevention. 

If it were not for some such motive underlying our superior 
courage as to the chances of cholera invading us, how is it that 
our confidence in science has not yet induced us to more largely 
sustain our reputation by following up the teachings of science t 

We are not yet in a position altogether to deride the laissez 
faire of the Continent. Have we no rivers nor harbours into 
which our sewers drain? Are our sea-port towns, Liverpool 
for instance, free from an abnormally high death rate from 
contagious diseases t Yet Liverpool is, in some sense, so 
advanced in the unity of its administration, yet with such un- 
satisfactory results, as to be taken by the President of the 
Local Government Board, exempli gratia, as a sufficient reason 
why London should wait, until further orders from the Govern- 
ment, for sanitary reform. 

These are our weak points, and we may find our confidence 
misplaced in the event of an epidemic of cholera from abroad 
taking its hold in any of the badly drained towns upon our sea- 
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coast. But what, after all, is the chief distrihutor of cholera, 
according to our most carefully sifted statistics ? No one can 
doubt it IS the pollution of our water supplies. We have dealt 
with London, that is Greater London, in the brief consideration 
of the epidemic of small-pox. Let us bring home to ourselves the 
condition of London as 1x) cholera. My friend, Dr. CoUingridge, 
on the 2nd of this month, gave evidence before the select Com- 
mittee of the House of Commons of the various outfalls of sewage 
into the Thames. " At Kingston there was a large outfall, two 
feet in diameter; at Surbiton they had two large outfalls; Thames 
Ditton had a very foul sewage ditch and other drains. There 
was 
The 

we need go ; 

well aware that everything drains into the Thames.*' Mr. 
Gathom Hardy (a member of the Committee) : "Nobody con- 
tends against that.** This, in the neighbourhood of the in- 
takes of some of our largest Metropolitan Water Companies, 
is the evidence which nobody denies. What if cholera were to 
break out in this largely populated district 1 I feel of the same 
mind as the Chairman oi the Select Committee, " I don't think 
we need go further." 

But if the evidence of our own carelessness is plainly, far too 
plainly brought before us, science is advancing, stage by stage, 
so that by the time we have agreed that we must at length do 
something, a very superior something will be found available, 
to anything which could have been brought to bear, if at the 
beginning of the investigation anything had been decided on. 
It IS like the story of the guns and the armour-plating. We 
are so slow, so says a great gunnery expert, and we have hesita- 
ted so long as to what the gun of the future shall be, that we 
have saved untold millions of money in experiments which 
might have been made, and shall now, if we do not go to war 
for some yeare, be able to be — " at least on a par with other 
first-rate powers." So it is with the interception of sewage. 

By the time we accomplish the removal of all outfalls in the 
neighbourhood of the intakes of our great water companies, we 
are almost certain to have a system of filtration perfected, 
which really will oxidise and purify such water from all dele- 
terious matters. I would not venture on such a prediction if I 
had not to a large extent taken the well-known saying to heart, 
** never predict imtil after the event." If I had not assured 
myself that such a system of filtration is not only possible, but, 
on a comparatively small scale, has already been carried out, I 
should hesitate to raise hopes which had no sufiicient basis. 

About ten years ago I was engaged in testing a number of 
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different filters, arid I was particularly struck with the peculiar 
power of oxidation which some of them possessed. A so- 
called carbon-block filter oxidised the whole of the complex 
nitrogenous matter, in what is termed the albuminoid ammonia, 
and converted them into ammonia pure and simple. For five 
months that filter continued to oxidise all the oxidisable organic 
matter of various kinds contained in the 300 gallons of water 
which passed through it in that time. After that the filter 
required cleaning to remove the accumulation of sediment 
which obstructed the flow of water through the carbon. Every 
care was taken to avoid injuring the filtering medium, but I 
could never again obtain that perfection of result. Since then 
I have tested many filters, at least some hundreds, but until 
lately, in some experiments of my own, I have not found any 
filter which quite destroyed all the decomposing nitrogenous 
matters found in highly impure water. 

In common with other professional experimenters, I have 
been content to analyse the water before and after filtration, 
taking care to pass a very large quantity of water through the 
filter before making the final test. It has been regarded as 
satisfactory if a filter removes three-fourths of the albuminoid 
matters, and gives a bright and nearly colourless water after 
a hundred gallons at least have passed through. This was 
considered a good result, and accepted as proving a considerable 
oxidising power, and if not equal to my I^hoenix of filters in its 
pristine potency, it was deemed to have so far purified the 
water as to render it much more safe, and infinitely more 
wholesome. 

Little did we know of the fallacy involved. From many 
years' observation, the medical profession and scientific sani- 
tarians have issued their warnings against trusting to filters to 
remove any specific infective matters which may find their way 
into our water supply. Their fundamental axiom has been to 
keep the materies morbi from entering the sources of our drink- 
ing water. This consensus of observation and opinion has been, 
and is, entirely right. It is right because we can never be sure 
that the water will be filtered and it is right because, until 
now, we could never be sure that any filter was mechanically 
perfect, and would remain so. 

We were all aware that carbon blocks might be faulty in con- 
struction, that they might be imperfectly fixed or adiusted, that 
loose filtering media, of iron, or of charcoal, might be so ineflB- 
ciently disposed for filtering purposes as to permit some portion 
of the water to pass unfiltered. We knew that if any part of 
the water did pass unfiltered that very portion might contain a 
sufficiency of the specific infective matter to be just as great a 
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8oorce of infection as if the whole had remained unfiltered. 
The danger is not minimised by partial filtration^ it is not 
reduced one iota. 

All this is as the leather and prunella to the shoemaker, it is 
all well known and accepted ; but I must state my case. 

Besides the obvious fissures in filter blocks, and water-ways 
which reveal themselves when the blocks are broken open, there 
are unseen and unsuspected direct ducts in most of the filters 
which form by-passes, so to speak, permitting water only slightly 
filtered to pass more rapidly than it would if it traversed the 
filtering medium as intended. And it is to these ducts or by- 
passes that the inefficiency of the ordinary fiilter is due. I have 
had filters running so slowly as to be practically useless, yet the 
water which did come through was not filtered. On the other 
hand, I have had filters which wei'e by no means slow in action, 
and which oxidised nearly nine-tenths of the albuminoid matters, 
in which the remaining tenth certainly passed unfiltered by one 
or more minute but clear and uninterrupted water-ways. 1 dis- 
covered this important fact, which had hitherto escaped detection, 
b consequence of my faith in certain prepared carbon blocks. 

I was endeavouring to take out from some water the last 
traces of sulphate of barium, which, as chemists know, is only 
to be accomplished by heating the water, previous to filtration 
through the finest Swedish paper. In this case I was precluded 
from heating the water by nature of the experiment, so I at- 
tempted to filter the barium out by passing the water through the 
best carbon block it had been my good fortune. to possess. This 
block actuaUy oxidised nine-tenths of the albuminoid matters in 
water, and was therefore an exceptionally good specimen. Judge 
of my surprise, when I found the fine precipitate of barium 
coming through with great pertinacity. Over and over again 
I found the same resmt, and it was some time before I could 
get a block which would arrest all the sulphate of barium. To 
prove whether this was mechanically perfect I tried one of the 
finest of all precipitates, phosphate of uranium, and this it also 
filtered out. Yet this block did not oxidise so large a proportion 
of albuminoid matter in water as the other blocK, and was not 
80 good a filter. To see if I could improve its oxidising action, 
I mixed a little very fine animal charcoal with some water and 
passed it through, intending to analyse the water after filtration, 
when to my great astonishment I found a considerable quantity 
of the finest particles of the charcoal coming freely through 
with the water. After a time the water ran clear, and on 
analysis I found every trace of albuminoid matter oxidised or 
filtered out. 
Bepeated experiments prove this to be the solution of the 



Digitized by 



Google _ 



36 ADDBBS9, 

question, but there are other ahnost equally unsuspected causes 
which render the testing of house filters merely by the analysis 
of the water before and after filtration sometimes misleading. 
Taking the matter up with great interest, I found that 
after water has been perfectly filtered, it is liable to become 
polluted to an unexpected degree by the decomposition of the 
cork and india-rubber washers and tap plugs. It may not be 
of very great importance to health, but it is unpleasant to know 
that two cork plugs taken out of a filter which had been in use 
for rather more than two years, had become so decomposed 
that a yellow ring of deposit was formed all round the stora^ 
chamber to a depth of about three-fourths of an inch. This, 
on microscopic examination, literally teemed with moving or- 
ganisms ; yet that filter was an almost perfect filter when the 
water was taken without being allowed to pass through the 
storage chamber. I have also found the india-rubber fittings 
after six months' use covered with a peculiar slime, which proved 
to be decomposed rubber with free sulphur. It is therefore 
important that house filters should not contain any kind of 
decomposable material. 

But to revert to the essential of the filtration of drinking 
water, there is no doubt that this can only be perfectly effected 
by perfect oxidation. I am now engaged in a series of experi- 
ments to compare the oxidising power of very fine carbon, such 
as that which came through the carbon block, with platinum 
black, which is the most powerful mechanical oxidiser known. 
I have already progressed so far as to be able to say that no 
nitrogenous decomposable matter carried in water can pass 
through platinum black without being completely oxidisea or 
burnt up. This, of course, includes the specific infective 
matters of diseases communicable through water. If we could 
afford to filter all our drinking water through platinum black, 
we could secure total and perfect immunity from infective 
matter in water. But at two guineas an ounce this would be 
an expensive luxury. I have no doubt that the extreme fine- 
ness of the platinum black is the means whereby the oxidation 
is effected, and for the same reason the strong oxidising power 
of the finer particles of carbon is probably due to their extreme 
minuteness. I hope to find it when used on a large scale amply- 
sufficient to ensure the complete destruction of all albuminoid 
organic matter in water, including, as I previously said, the 
specific infection which is known to be mainly disseminated 
through the agency of drinking water. 

So much for this aspect of practical sanitation, but I cannot 
conclude this portion of my address without pointing out to the 
public at large that they can easily test their filters for them- 
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selves, to see if they are mechanically well made and fitted. 
Take a little of the finest powdered charcoal, which should be 
previously washed with hydrochloric acid to remove the lime, 
mix it in a cup with water, stirring it well, throw it into the 
filter, and if any comes through, the filter is useless until the 
charcoal fills up the excessive porosity. This it may do, but 
very frequently the fine particles continue to pass through ad 
infiniiurru I am sorry to say that my own experience of thus 
toting the majority of filters is, that not one in ten is effecting 
any reliable filtration at alL 

As a natural outcome of discussing the means of purifying 
water for the prevention of infectious disease, some recent ex- 
periences of the legal and administrative action which certain 
authorities have lately taken, stand up prominently before me, 
and are not pleasant aspects of practical sanitation. 

One of these cases occurred in the northern suburb of London, 
where some cottages derive their water supply, partly from a 
well and partly from a very sufficient storage of rain water from 
the roofs. The latter is laid on to every house, and is nearly 
equal to supply all the tenants for two months, in the event of 
no rain falling during so long a period. The well is between 
45 and 50 feet deep, steined with bricks set in cement, and 
fortified with a backing of concrete. The Medical Officer of 
Health, however, pursues a peculiar method of erecting his own 
standards of purity, by which he determines whether sewage 
does or does not find its way into the wells in that neighbour- 
hood. He takes the average analyses of the water from a certain 
number of wells in the district, which are of admittedly good 
character. He finds from this, what he calls the normal pro- 
portion of chlorine in the good water of that locaility. Other 
constituents are also averaged for the same purpose, but the 
quantity of chlorine, taken as chloride of sodium, or common 
salt, in any sample of well water within that urban authority is 
the principal evidence upon which it is passed as uncontaminated, 
or, if in excess of the average, it is denounced as therefore full 
of sewage. This is a mistake, ab initio^ and the mistake is the 
greater, inasmuch as the oxidisable portion of the nitrogenous 
matters, the nitrites, are not separately estimated. On the data 
so furnished, notice was given to the occupiers of the cottages 
and to the owner, that the water was full of sewage and dangerous 
to health, calling upon the owner to lay on **a proper supply from 
the mains of the Company supplying that portion of the district." 
These proceedings commenced about four and a half years ago, 
and it was considered necessary to ascertain if the water from 
this well was so polluted as to be unfit for drinking purposes. In 
that case the well would have been voluntarily closed imme^^ 
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cliately. The tenants were, however, very anxious to retain the 
well water, which was agreeable, bright, and cool. 

The analysts to whom it was submitted did not find any proof 
of contamination from sewage, and the Local Authority was so 
informed. Again and again were the notices served upon the 
tenants and on the owner, stating that further analyses of the 
water had been laid before the Authority, and that legal pro- 
ceedings would be taken if the water from the company's mains 
was not forthwith laid on to all the cottages. During a period 
of more than three years this peculiar procedure was continued, 
keeping the lady in a constant state of apprehension that the 
action against ner would be commenced. The Authority was 
informed that if they would bring the matter to an issue the 
owner was prepared to defend the action on the ground that the 
Local Authority could not prove the water to be injurious to 
health, and could not thererore obtain an order to close the 
well. Over and over again summonses were issued and then 
withdrawn, and at last, after nine months' more worry, expense, 
and annoyance, it was definitely settled by the Authority that 
they would proceed under the 62nd section of the Public Health 
Act, 1875, to lay on the Company's water under the report of 
the Local Surveyor that there was not a proper supply oi water 
to the cottages. Here, it is important to observe that a sur- 
veyor can only report upon the quantity, not the quality of the 
water, and a "proper supply of water" is very different in 
meaning to '*a supply of proper water." 

The Local Authority was then challenged as to whether 
there was not a sufficient and even a superabundant supply of 
water already available, and to try the case under the TOth sec- 
tion, which gives power to close any well which is so polluted 
as to be injurious to health. 

The abundance was admitted, but the Medical Officer de- 
clined to certify that it was injurious to health, notwithstanding 
all he had so often reported concerning the alleged pollution of 
the well from sewage. 

Here was a mass of contradictions. No one had previously 
heard of an attempt being made to force a supply of water from 
the outside upon tenants, who did not want it, while they were 
amply supplied with raiji-water, and from a well which the 
Authority would not dare to make application to close. 

To cut a long story short, the Authority submitted another 
sample of the water to their County Analyst, who examined 
the well and surroundings, and pronounced the water to be 
pure and wholesome. Then another sample was sent to an 
Analyst, whose reports on the London water supply are often 
quoted, but without describing the peculiar geology of the 



Digitized by 



Google 



H. 0. BABTLISTT. 39 

snrroonding soil, or informing him that this well wais sunk 
throQgh the Boulder clay, which contains many descriptions of 
glacial drift. It was, therefore, unlike most of the other wells 
m the neighbourhood, which are sunk in the conunon London 
clay. Not knowing the singulariiy of the formation just at 
this place, this gentleman supported the Medical Officer, by 
stating the water was full of sewage, and dangerous, but not 
injurious to health. The case was tried and the summons 
dismissed, the Authority altogether failing to prove that the 
water was unfit for drmking purposes. The last mentioned 
witness, indeed, contributed somewhat to this conclusion by 
stating, with much emphasis, ^'that the presence of normal 
healthy sewage in drinking water was not injurious to health, 
its only effect being to cause those who drink it to become fat." 
If I had not taken down the actual words at the time I should 
not have the coura^ to repeat them now. 

Irrespective of l£is, one of the nastiest aspects of practical 
sanitation, it is lamentable that a local authority can, year 
after year^ harrass and worry an unprotected lady, and put her 
to the expense of many hundred pounds in resisting their 
demands. These, when brought to an issue, at last, are found 
to be based upon a bad interpretation of the law, and upon 
certificates which could not possibly sustain their case. It can 
be no additional comfort to the lady to know that the heavy 
expenses incurred by the Authority will come out of the rates 
to which she is a large contributor. 

There is no legal estoppel to prevent the same Authority 
from issuing similar summonses half a dozen times more, or, if 
they had succeeded in laying on the Company's water, from 
finding that to be an improper supply, which, indeed, it is from 
insnfiBciency, and then insisting on laying on another supply 
fronk another company having mains within the district. This 
phase of sanitary administration is an unmitigated hardship for 
all owners of wells, and the Local Government Board is inclined 
to admit that it is so. But the Local Government Board states 
it has no power to restrain the action of the Local Authority 
until money has been spent by the latter in so laying on the 
water, or until they further proceed to recover the amount 
from the owner of the property. In this instance proceedings 
were stopped and all the expenses were incurred before that 
stage was arrived at; and tne owner could only recover the 
legal costs of the hearing before the magistrates — a sum of ten 
pounds out of so many hundreds. 

Now is the time to urge householders to set their houses in 
order, and particularly to clean out and keep their cisterns clean. 
It is of no use for me to agree with Sir Bobert Bawlinson, 
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although I do agree with him, and say I would have no cisterns^ 
and that " constant service by pipe and tap only, alone deserves 
the name of a modem domestic water-supply." We know that 
throughout large districts in London and elsewhere, if there 
were no cisterns there would be no supply of water during 
twenty-two out of the twenty-four hours. But the cisterns can 
and must be kept clean, and for drinking water let none be 
taken from the cistern, however cleanly it may be kept. Let 
every householder have a di^aw-oflf tap fitted to the rising main, 
which fills the cistern — ^the cost of this is very trifling. Glass- 
lined piping is used extensively in America, and, where practi- 
cable, is found better than lead or unlined iron piping. Then 
have a large water-can, which can easily be kept scrupulously 
clean, ready to fill about ten minutes after the water begins to 
come into the cistern. Two or three gallons is all that is required 
in a small family, and this should be invariably passed through 
a good house-filter, which has been tested with the finest charcoal 
and found to be mechanically sound. It is equally essential that 
all parts of the filter can be thoroughly and frequently cleaned. 
This plan obviates the want of the constant service at the least 
possible trouble, and it is well worth a ereat deal more trouble 
to practically abolish the cistern for mnnking water. Begin 
with the cistern, and then see that the drains are properly 
trapped and disconnected. It would not, however, be wise to 
attempt to disturb old defective drains or cesspools at this, the 
hottest season of the year, but they can be so dealt with as to 
greatly lessen the dangers they store up. We should be lavish 
with our disinfectants. The so-called chloride of lime, carbolic 
acid, and other powerful agents are disagreeable enough, but 
we must put up with that if we have any old drains or cess- 
pools, and it may be accepted as a rule that pleasant-smelling 
deodorants or disinfectants, and disinfectants without smell, are 
useless for these purposes. 

Descending to the lower storey we come face to face with 
our old enemy the dust-bin. What can we do to overcome this 
grim and ghastly concentrator of garbage ? Disestablish it at 
once, cast it away and never more permit a heap of sweltering 
corruption to poison the air, insult the olfactory nerves, and, 
may be, prove a very centre of infection. As long as there is 
a dust-bin, and servants are permitted to throw potatoe-peelings, 
cabbage leaves, and other vegetable refuse into it, we inevitably 
find there fish-bones, scraps of putrid meat, and all kinds of 
animal matter, thrown away because too disgusting to give to 
the dogs or cats. 

The accumulation of all the decomposable matter left at table 
and rejected from the kitchen, even from a small family, becomes 
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fornudable in a week of hot weather, an intolerable nuisance in 
a iortnight, and a hol^bed of putrescent pestilence soon after. 
Yet it IS not very seldom that three weeks elapses before the 
dustmen can be induced by bribes and threats to remove the 
heaving conglomeration of filth. Appeals to the vestry are 
always courteously received, and the contractor's men are lorth- 
with ordered to call and remove the dust. But, somehow, it 
happens that they have no ladder with them long enough to 
reach to the bottom of the area, or their baskets are so large 
that they will not pass through the trap-door of the grating, 
although that trap-door was specially constructed to make the 
removal of dust and refuse more easy and less offensive. Once 
able to go away without emptying the duslr-bin, and you have 
to go through the same course of application to the vestry, 
before you can insist upon the men doing their duty, and then, 
perhaps, only by allowing the men to bring the dust all through 
the house. These are not ideal or exaggerated statements, tor 
they have occurred many times at my own house, and at the 
houses of many of my friends. It is high time, as Sir Robert 
Bawlinson says, that there should be '^no more black-mail 
levying by dustmen, nor sulky neglect if their tribute be 
not freely paid." The most systematic arrangements should 
indeed be made for the removal of dust once or twice a week, 
and that arrangement should be made in writing and duly 
agreed to by the vestry. Never let the men break through the 
arrangement by a single day without at once sending a formal 
complaint, and insist upon the duty being carried out. 

But to assist in this, and to reduce the nuisance to the 
smallest dimensions, we must adopt the very excellent plan 
devised by a friend of mine, a laay, the wife of an eminent 
ph}'sician, residing in Mayfair. It consists in this : — First get 
rid of the dust-bm, do not tolerate it even as a receptacle for 
ashes and dust. Then provide two or three small sacks, such 
as those used to hold a hundred weight of coals, hang them up 
by several cords to keep the mouths distended, and let the dry 
dnst and ashes be placed in them direct from the dust-pans and 
fire-places. No vegetable or other decomposable refuse must 
ever be mixed with the dust and ashes, and this is essential. 
The dustmen find it easier to remove the dust and ashes in this 
way as there is no digging out of the pestiferous dust-bin, no 
filling reeking baskets, and the bulk is lessened by two-thirds. 

Then, what is to become of the vegetable and other refuse ? 
I find in the larger households, that if this is left to the cook, 
and the cook is sharp enough to take the hint, persons are to 
be found who will not only collect these matters daily, but will 
pay the cook a trifle quarterly for the privilege of so doing. 
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In smaller establishments all decomposable refuse must be 
burnt. 

There has been the difficulty, that in attempting to bum green 
stuff, fish bones, and other offal, in the ordinary stoves and 
grates, the stench becomes unbearable. We all recognise that 
odeur puante which instantly ascends all the stairs and des- 
cends all the chimneys, until everyone in the house knows that 
the right thing is being tried to be done, but in the wrong way. 
No ordinary grate or stove will bum this refuse without creating 
a bad smell, and most of the kitcheners and close stoves make 
it worse. I have, however, in the investigation of this matter, 
seen one close range or kitchener which bums up all kinds of 
refuse without allowing any unpleasant smell to escape, and 
that is one which has received several awards from this Insti- 
tute, and is known as the Wilson range. 

I have also been surprised to find an open grate of the most 
ordinary description, such as is commonly found in sitting-rooms 
and bed-rooms, made to consume vegetable and other refuse 
without smell, very successfully, by a simple back-flue arrange- 
ment, which is shown at the International Health Exhibition oy 
Mr. Stobbs. Such are some suggestions, failing the best plan of 
all, which is adopted in Amsterdam and some Towns in Scotland. 
Even in Gra/s Inn, London, every bit of dust and refuse is 

f)laced outside the door early in the morning and collected with 
ess cost and trouble than is possible by the usual dilatory and 
dangerous dust-cart system. All these little matters of detail 
are apparently but trifles, yet they are so important that not 
one of them can be neglected with impunity. The strength of 
a chain is measured by its weakest linK, and Public Healtn and 
wholesome surroundings can be relied on only when we are 
assured that there is no missing link in the chain of sanitary 
precaution. 

Within the scope of practical sanitation comes the great food 

?[uestion of the day, namely, how are the poorer classes to be 
ed, so that they may maintain health and strength, not only 
to enable them to exist and do their daily work, but to defend 
them against epidemic disease ? In our selfishness or careless- 
ness this is a question which is not sufficiently discussed or 
thoroughly gone into. We are content to thmk of it as a 
matter which can be regarded from a very general point of 
view. We accept the fact that we have an immense number of 
under-fed and badly-fed persons, whom in the same general way 
we sympathise with, ana wish they were better off. We are 
charitable, too, as far as subscribing to hospitals, dispensaries, 
and district visiting societies, and an incalculable amount of 
good is by these means effected. It has been left to one indi- 
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yiAvial to take np the greatest want of the poor neighbourhoods, 
that of providing mancets at which food can be purchased at 

5 rices not unduly beyond those which remunerate the producer. 
^0 the Baroness Burdett-Coutts is due the unspeakable advan- 
tage of striking boldly at one of the closest of tood monopolies, 
that of the supply of fish. With the zealous co-operation of 
Mr. Burdett-Goutts, the fish is caught, forwarded, and sold at 
Columbia Market, with no middleman's profit beyond the per- 
centage justly payable to the stall-keeper. 

This is a bold and courageous attack upon trade combina- 
tions which have for their object nothing but the gross enhance- 
ment of the cost of perishable food, until it reaches a perfectly 
prohibitory price. If time permitted, I could lay bare the 
means adopted to carry out a system by which hundreds of tons 
of good feh are destroyed, rather than allow a glut in the 
market to reduce the prices to their proper level. AH this, the 
wants of the half -starved poor notwithstanding I 

I am, however, more concerned with precisely the same kind 
of trade combination in respect to the price of bread. In my 
own house, with but few to keep, and indulging in the ordinary 
variety of fish and meat, vegetables and fruit, our requirements 
for bread are but small. Whether the price of household bread 
is 7^d. or 5d. per four pound loaf, it would not make a difference 
of much more than one shilling per week. But, take the 
household of a labourer with the average family of two adults 
and four children. This means a consumption of at least of 
from thirty to thirty-six pounds of bread per week, and the 
poorer the family the greater the amount of bread consumed. 
A difference of one penny per Quartern loaf therefore means 
ninepenoe a week, either saved oy, or extorted from the poor 
pittance of, the hardest worked classes of the community. It is 
true that a still greater food-saving might be effected if the 
labouring population would sink their prejudices and give the 
cheap whole-meal or granular wheat-meal bread a fair and un- 
biasra trial. But take them, even as they are, and let them 
adhere to their fancy for fine white bread ; it is a most astound- 
ing fact to find that bread is sold to the poorest of the poor 
under the regulations of the Master Bakers' Associations, at 
from 6d. to 7d. per quartern. The Baker's Record, the organ 
of the trade, under date of the 28th of June, this year, quotes 
** Households, 7d.; Neville's, fi^d.; Aerated, 5Jd. to B^d. ; and 
tery inferior qualities^ 4^d. to 5d. The real truth necessitates 
a fuller inouiry. With the assistance of Mr. W. Whitfield, a 
solicitor, wno has lately had to obtain legal evidence of the 
underground working of these associations, I find that while 
the price of bread is kept up to 6d. per quartern, in the poor 
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neighbourhood of Bow and Stratford, there is at least one 
baker there who is an independent man^ and who offers to 
su{)ply excellent bread in quantities at 4id. per 41b. loaf, full 
weight. I have obtained a sample of this bread, and I can 
professionally testify that it is as good as that with which I am 
supplied at 7A for ready money. While the poor are paying 
6d. a quartern at the East-End of the Town, and it will pay 
well to retail really good bread at 4^ A (and the poorest always 
insist on the quality being good), it proves that at the present 
price of wheat, the middle men are extorting 25 per cent, more 
than a handsome and legitimate profit. I ask, m the name of 
humanity and practical health economy, is there no other great 
benefactor, such as the Baroness Burdett Ooutts, who will come 
forward and help to break down this monstrous monopoly. If 
any favourable response is given to this suggestive enquiry, I 
will personally undertake to bring forward another master 
baker who will guarantee to produce good bread for sale to the 
working classes at less than the lowest price quoted, and yet 
show a fair and reasonable working profit. Free trade has 
reduced the price of wheat until our own farmers cannot culti- 
vate com to enable them to pay their rent, in fact, in bad seasons 
it does not repay the expense of seed, farm labour, and bringing 
to market, irrespective of rental Why, then, should the whole 
advantage that cheap wheat should afford to the poor be absorbed 
by the middle man before it reaches them? Why should the 
price of wheat have no relation whatever with the a!ctual cost of 
Dread, even in the poorest neighbourhoods I 

Perhaps we may assume that few subjects have attained a 
larger public interest than the movement which has of late years 
endeavoured to deal with the abatement of fog and smoke. 
From the time when so many cattle died at the Agricultural 
Hall, during the show, owing to the dense fog which prevailed, 
there has been unanimity of evidence to demonstrate the bad 
economy and unhealthiness of shooting the contents of the 
coal-scuttle into the air. My friend, Mr. W. R. E. Coles, has 
kindly supplied me with a large number of facts, including an 
analysis of the return of convictions for offences against the 
Smoke Acts in the Metropolis, extending over a period of five 
years. It appears that the magisterial treatment of the cases 
was very unequal, and that the present administration does not 
comply with the letter — far less the spirit — of the legislation. 
A new Bill in Parliament will, it is hoped, carry the prevention 
of smoke much farther than has been possible hitherto. The 
universal complaint that lung disease in large towns is aggra- 
vated to a serious extent by the particles of soot which descend, 
in fine weather and in fog, and the detestable dirtiness which 
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the so-ca]]ed blacks produce, and is unique in its universality, 
form reasons sufficient to induce us to urge the adoption of 
every practical means to alleviate the evil. Measures of pre- 
vention must include penalties on the one hand, and instruction 
how to avoid them on the other. The latter is the main object 
of that excellent Institution for National Smoke Abatement, 
whose good work is gradually producing the best results in 
stimulating inventions to enable us to bum fuel without waste 
or smoke. 

The instruction, which experience alone can give us, is being 
quietlv reduced into a systematic form by several other mstitu- 
tions besides that of the institution just mentioned. We have 
our own good reward in the Sanitary Institute, in finding that 
our own examinations are from year to year more sought after. 
Local Surveyors and Sanitary Inspectors come in larger num- 
bers, and more eagerly to test their efficiency before our Board 
of Examiners. We still find, unfortunately, that there are men 
already holding good positions, who come forward with a mis- 
placed confidence, assuming that because they have the appoint- 
ments they must have the knowledge to enable them to obtain 
our much prized certificates, without adequate study. On the 
other side of the shield, we are frequently pleased to find the 
reflection of studious men, who intelligently follow out their 
study in their practise, whose examinations prove them to be 
men of resource and knowledge, well fitting them to occupy the 
highest offices in the Sanitary Executive. 

A great advance has been made in this respect, both by 
the Sanitary Institute, and by the Local Surveyors and Sani- 
tary Inspectors, who evince so laudable a desire to be certified, 
and it must be taken as an evidence of a want which has long 
been felt. I am certain that these voluntary examinations are 
but the thin end of the wedge which will ultimately open up 
all such responsible appointments to those alone who prove their 
competency by their certificates. 

Credit must also be given to the Board Schools, if we are to 
take as a sample the written examination of May Austin, age 
thirteen. This youthful aspirant to practical sanitary knowledge 
sends in her paper from the Rea Street Board School, Birming- 
ham, and is of Standard VII. In answer to the question, " What 
special points would you think of in choosing a house V answer, 
" Dryness, light, good air, good water, and good drainage." In 
delineating these "principal points," the descriptions are so 
terse and full, so complete, and leave out so little of what is 
essential, that unless the whole examination and teaching is the 
cut-and-dried result of mere memoria technical nothing could be 
more satisfactory. If May Austin can reply on paper equally 
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well to half a dozen more questions coming equally within the 
scope of our own examinations, and pass a by no means more 
dimcult " viva voce^ I feel bound to admit to myself that I, as 
an examiner, must pass that very clever little rirl — certainly as 
a Sanitary Inspector, and perhaps as a Local Surveyor. 

Passing from the room in the Health Exhibition in which this 
examination paper is shown, I came upon one of the methods 
of teaching; it is labelled — " List of apparatus for object teach- 
ing." The case contains a few articles for making the earlier 
rudimentary experiments in physical chemistry : a spirit lamp, 
an evaporating basin, a wire tripod, a watch-glass, and a few 
other well known accessories to the simplest lecture-table, are 
enclosed. But these are supplemented by a printed ticket, 
which states, for the instruction of teachers, that " many articles 
in every school-room may be used in addition to the above; 
thus, the tongs will serve for holding larger objects in the fire, 
and, if a postal and mortar be needed, the poker and shovel 
will answer the purpose." This exhibit must be an elaborate 

{'oke — ^a comic aspect of science-teaching by the Great School 
Board of London — and is charmingly suggestive of the calibre 
of such teaching. 

If I have brought forward no grand conception of the Sani- 
tary future ; if I have been unable to generalise upon the 
whole condition of the Sanitary present ; if I have afforded no 
history of the time past in Sanitary progress, it is because I was 
specially invited to deal with the subject as a practical one. It 
is also that I should not have had the temerity to occupy so 
much time for any other purpose^ 



Digitized by 



Google 



47 



LEAMINGTON, 1877. 

B. W. EICHAEDSON, M JD., LL.D., F.R.S. 

^roKOmtts of iSectunuL 

Sectton I.— Edwin Chadwick, C.B. 

„ II.—Oeobqb Wilson, M.A., M.D., F.C.S. 
M III.— B. B&UDBNBUL Cabtbb, F.B.C.S. 



STAFFORD, 1878. 

EDWIN CHADWICK, C.B. 

^Ttsilicnis of iSectsons. 

Section I.— B. W. Eichabdson, M.D.. LL.D., F.R.S. 
„ II.->Hjbm&t Day, MJ)., F.R.C.S, 



CROYDON, 1879. 

B. W. RICHARDSON, M.D., LL.D., F JLS. 

^nsilmits of ^Sections. 

Section I.~Alfbbd Ca&pbnte&, M.D., M.R.C.P.Lond., C.SS.Camb. 
„ II.— Captain Douglas Oalton, R.E., O.B., D.C.L., F.ii.S. 

„ III.~G. J. Stmons, FJt.S. 



EXETER, 1880. 

THE RIGHT HON. EARL FORTESCUE. 

^PfwdHtvAt of ^uHatm. 

Section L~Pbof. db Chaumont, U.D^ F.R.S. 
M II.— R. Rawlinson,, C.E., C3. 
„ III.— Si& Antonio B&adt. 
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NEWCASTLE-UPON-TYNE, 1882. 

CAPT. DOUGLAS GALTON, R.E., C.B., D.C.L., P.R.S. 

IPremtrents of i^ectums. 

Section T.— Denis Emblbton, M.D., P.R.C.S, 
„ II.— H. Law, M.Inst.C.E. 
„ III.— Ahthub Mitchell, M.A^ M.D., LL.D., F.R.S. 



GLASGOW, 1883. 

PROF. G. M. HUMPHRY, M.D., P.R.S. 

^resiticnis of iScctums. 

Section I.— Pbop. W. T. Gaibdner, M.D., LL.D 
II.— Prof. T. Roger Smith. P.R.I.B.A. 
„ III.— R. Angus Smith, P.H.D., P.CS. 



DUBLIN, 1884. 

SIR ROBERT RAWLINSON, C.B. 

iPresitrmts of Sections. 

Section L— T. W. Ghimshaw, M.A., M.D. 
II.— C. P. Cotton, M.Inst.C.E. 
„ III.— Charles A. Cameron, F.R.C.S.L 



The next Congress of the Institute will be held at 
Leicester, commencing Sept. 22nd, 1885. 
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CONGEESS AT DUBLIN. 

■ ! ■ 

INTRODUCTION. 



Thb Seyenth Congress of the Institute was held at Dublin from 
September 30th to October 4th, 1884, an invitation signed by nearly 
all the influential and official residents having been sent to the Council 
and accepted during the meeting at Glasgow. 

The buildings placed at the disposal of the Congress by various 
Societies were particularly suitable for the meetings. The President's 
Address was delivered in the Lecture Theatre of the Eoyal Dublin 
Society. The Provost and Senior Fellows of Trinity College granted 
the use of part of the College for the Eeception Eoom and Sectional 
Meetings. The Lecture to the Congress was delivered in the Antient 
Concert Eoom, Great Brunswick Street. 

The Inaugural Address to the Congress was delivered by Sib 
BoBEBT BAWLiNrsoN, G.B., ou Tuesday evening, Db. Alfbed Cab- 
PENTEB presiding in the absence of Pbofbssob G. M. Humphby, 
President of the last Congress. 

The Lecture to the Congress was delivered by Db. Alfbed 
Cabfekteb, on Friday evening, and as no lecture was given to the 
working classes during the Congress a number of firee tickets were 
issued for this Lecture. 

The papers submitted to the Congress were divided as usual into 
three sections, each section commenced on a separate day, but so 
many papers were received leading to important discussions that it 
was found necessary to continue the meetings of Sections I. and II. 
on the days following. 

A paper read in Section I. upon the object and work of Ladies' 
Sanitary Association excited considerable interest. Countess Spencer 
and many other influential ladies attended the meeting. 

On Tuesday morning a breakfast was given by the Institute, to 
which the Secretaries of the Congress and Secretaries of Sections 
were invited to meet the Council of the Institute. 

A public luncheon was held at the Exhibition Buildings on Tues- 
day afternoon, The Bight Hoir. The Lobd Matob presided, and 
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welcomed the Institute to the City of Dublin, and afterwards formally 
opened the Exhibition. 

A Ckinyersazione was given at the Mansion House by The Eight 
Hon. Thb Lobd Mayor, on Wednesday evening, at which there was 
a very nameroua attendance. 

On Thursday evening the Congress Public Dinner was held at the 
Shelboume Hotel. Sib Bobbbt Eawlikson, c.b.. President of the 
Congress, took the Chair, and was supported by The Eight Hon. 
Eabl Spencsb, Lord Lieutenant of Ireland, and The Eight Hon. 
The Lobd Mayob. (An abstract of the speeches will be found on 
I»ge421). 

The Eoyal Zoological Society of Ireland gave a breakfast to the 
officers of the Congress on October 3rd. 

Two Excursions arranged for Saturday, one to the Vartry Water- 
works, and the other to Great Southern and Western Eailway 
Works, Inchicore, proved very interesting, but were not largely 
attended. 

The Exhibition was held in the spacious buildings of the Eoyal 
Dublin Society, at Balls Bridge, and remained open until October 
18th. There were 134 Exhibitors and 900 Exhibits. The Judges 
awarded 1 Silver Medal presented by the Exeter Gas Company, 13 
Bronze Medals, 11 Special Certificates, and 64 Certificates ; the Special 
Certificates being awarded to Articles which had received Medals at 
previous Exhibitions. Thirty-nine Exhibits were deferred for further 
practical trial and testing ; the result of these trials will be reported 
at the Anniversary Meeting, in July, when all the medals and cer- 
tificates will be presented. About 35,000 people visited the Exhibition 
during the nineteen days that it was open. 

On Saturday, October 4th, an Evening Fete was held at the 
Exhibition, and an adjoining Hall was decorated and fitted up for the 
occasion through the exertions of a Special Local Committee. About 
4,000 people were present : the proceeds of the Fete were devoted 
to the hospitals in Dublin. 

The Entertainment proved so successful that it was repeated with 
some modification on the Monday evening following. 

At the closing Meeting of the Congress it was announced that the 
Council had accepted an invitation to hold the next Congress in 
Leicester. 

E. WHITE WALLIS, 

Secretari/, 
March, 1855. 
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(^ffitirs of % €(msxtBB. 



SIB BOBEBT BAWLINSON, 0.B, 

Chief Engineering Ingpector, Looal Government Board (England), Ohairman of the 
late Boyal Sanitary Oommission of Dablin. 



FicHPtfsDienis: 



The Bight Hon. Thi Lord H^tob 

The Viscount Powersooitrt, K.P. 

The Bight Hon. Visoouht Monok, G.OM.Q. 

The Lord Brabazon. 

The Bight Hon. Lord OUkQAS. 

The Lord Ardilaun. 

The Bight Hon. D. Plunkbt, Q.0^ HP. 

The Bight Hon. E. Gibson, Q.O., M.P. 

The Bight Hon. Thb 0*Comor Don, DX. 

Sir Alfred Powbr, K.O.B 

GoL Sir J. G. M'Kerub, B.E., K.03. 

Sir P. J. Kbbnam, K.C.M.G., 0.B 

Sir John Lbntaiqni. G.R 

Sir Bobt. Jackson, O.R 

Sir Gbo. H. Portbr, Soigeon to the Qaeen in 
Irdand. 

Sir Bobt. Eanb, LL.D., F.B.a 

Hbnry Bobinson. Esq., O.B., Vloe-President 
Local GK)Temment Board. 

Lt.-General B H. Sankbt, O.R, Chief Com- 
missioner of Pabllc Works. 

Sargeon-General A. C. C db Bbnzt, CJ3. 

The Hon. the Bbgordbr of Dublin. 

The Bbqistrar-Gbnbral for Ireland, Fellow 
of the Sanitary Institate. 

The Bev. the Provost of Trinltv College. 

The Bev. the Bbctor of the Catholic Unir. 

The Prbsidbnt of the King and Queen's Col- 
lege of Physicians. 

The Prbsidbnt of the Boyal College of Sur- 
geons. 

The Prbsidbnt of the Boyal Dublin Society. 
The Prbsidbnt of the Chamber of Com- 



The Prbsidbnt of the Boyal Institute of 

Architects, Ireland. 
The Prbsidbnt of the Inst of ClrU Engineers 

of Ireland. 
The Prbsidbnt of the Statistical and Social 

Enquiry Society, Ireland. 
The President of the Academy of Medicine, 

Ireland. 
The President of the Irish Medical Assa 



The President of the DnbUn Sanitary Aaso. 

The Chairman, Public Health Committee of 
the Dublin Corporation. 

The Chairman of the Waterworks Committee 
of the Dublin Corporation. 

The Chairman of the Committee of Dablin 
Sanitary Association. 

John Kellook Barton, Esq., F.B.C.S.L 

Madriob Brooks. Esq., D.L., M.P. 

Charles A. Cameron, Esq., M.D., Superin- 
tendent Medical Offloer of Health. Dub. 

J. Bawson Carroll, Esq., C E., F Jt-LB^A. 

Bey. Maxwell H. Close. MJL 

Chas. Cobbe, Esq., J.P., D.L., M A. 

C. P. Cotton, Esq., M.Inst.C.R Engineering 
Inspector Local Goyemment Board. 

F. B. Davirs, Esq., KJJ. 

Chas. Dawson, Esq., MP^ Ex Lord Major. 

Wm. Findlater, Esq., M.P. 

Edward Cecil Guinness, Esq., D.L. 

Ion Trant Hamilton, Esq., DX., MP. 

C. Crokbr Kino, Esq., M.D., CommlBsioner 
of Local Government Board. 

Col. Kino-Harman, M.P. 

Professor E. Hull, M.A., F.RS. 

B. D. Ltons, Esq., M.R, M.P. 

F. X. Mac Cabb, Esq.. M.K. ft Q.C.P., Medioal 
Inspector Local Got. Board. 

Robert M'Donnbll, Esq., M.D., F.B.S. 

E. D. Mapother, Esq., M.D.. Consulting Sani- 
tary Offloer, Dublin. 

BiCHD. MARTIN, Esq.. J.P„ D.L. 

Chas. H. Meldon, Esq., Q.C., M.P. 

J. W. Moore, Esq., M.D.,F.E.Q.C.P.,F.B.Met 
Society. 

Alderman Georoe Moterb, LL.D.. J.P. 

Parke Neville, Esq., C.E., City Engineer. 

Frederic W. Pim, Esq. 

S. U. BOBBRTS, Esq., Com. of Pub. Works. 

J. Embrson Betnolds, Esq., M.D., F.B.S. 

J. C. Smith, Esq., C.E., Hon. Secw Institate of 
Civil Engineers. 

O. Unlaokb Townshbnd, Esq. 



IPoral (&tmxd ^ommxthL 



The Bight Hon. the Lord Mayor. 

The Viscount Powersooubt, K.P. 

The Bight Hon. Visconrr Monck, G.C.M.G. 

The Lord Brabazon, Fellow of the Sanitary 

Institute. 
The Bight Hon. the Lord D'HaAAS 
The Lord Ardilaun. 
Sir John C. Kennedy. Bart. 
Sir Georoe Hodson, Barl 
Sir P. J. Kebnan. K.C.MG.. C.R 
CoL Sir J. G. M'Kkrlik. RE., K.C.D 
Sir John LsNTAieNB, C.B. 



Sir Robert Jackson, O.B. 

J. Ball Greene, Esq., C.R. J.P., Eilliney. 

The Bight Hon. the LORD Chief Jostioh of 
the Queen*B Bench. 

The. Hon. Mr. Justice Murpht. 

The Bkcordbr of Dublin. 

The Bbgistrar-Gbnkral for Ireland. 

The President of the King and Queen*B Col- 
lege of Physicians. 

The Prbsidbnt of the Boyal College of 
Surgeons. 

The Bev. the Proyobt of Trinity College. 
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LOCAL GENERAL COMMITTEE— Cbn^u^i. 



Tte B«T. t]» Bbctok of the Catholic UniT. 
Ib0 Eras SHmvFS of the City and County. 
na CiTT, CouMTT, and Univsrbitt M.t.M- 



Wm. FiKDLATnt, £ki^ M.P., Fernside, Efl- 
liiMj. 

ClAaLU H. Mkldon, Eaq., Q.a, ILP., Bat- 
land Square. 

The PkKSU>iNT of the Boyal Dnblin Society. 

Tht PusiDKirr of the Boyal Irish Academy. 

The Pekidbht of the Irish Med. AsBocian. 

The FuusDEST of the Boyal Hfber. Auad. 

The Pruibbkt of Dablin Bianch of BriUah 
Hedkal Association. 

TbB Pkbsidbkt of tim Inst of CItU Engineers 
of Ireland. 

Tbs PmuiDBHT, Boyal Institate of Architects, 
Indand. 

His Pebsiobht of the Statistical and Social 
Inqoiry Society of Ireland. 

lbs Pruxokvt of the Phannaoeatical Soo. 

The PmBSiDBHT of the Chamber of Com. 

The PusiDKBT of the Dnblln Sanitarv Asson. 

The OOTBBXOB of the Apothecaries* HaU. 

The Hob. Sbcbbtaribs of the Statistioal and 
Social Inquiry Socie^. 

The Chaiuian, Pablio Health Committee of 
die Dablin Corporation. 

The Dbputt-Ohaibkan. Pablic Health Com- 
mittee of the Dablin Corporation. 

The Chairman of the Waterworks Committee 
of the Dublin Corporation. 

T. F. Caldbbok, Esq., J.P., Chairman, Soath 
Dablin Union. 

HiMBT Bakbb. Esq., J.P., Chairman of Bal- 
rothery Union. 

Bowo. Fottbbll, Esq^ J.P., Chairman, Bath- 
mines Township Commissioners. 

JOBB B Vbbmon, Esq.. D.L., J.P., Chairman 
Pembroke Townsldp Commissioners. 

JOHB B. WiOHAJi, Esq., J.P., Chairman, Black- 
rock Township Commissioners. 

J. J. Cbobthwattb, Esq., J.P., Chairman, 
Kingstown Tewn Commissioners. 

AnBOHT 0*Nbill, Esq., J.P., Chairman, 
N. Dab. Union A Dalkey Township Com. 

BOBBBT WABBBN, Esq., DX., J.P., Chairman, 
KUliney A BMlybrack Township Com. 

JOHB E. V. Vbbhom, Esq., D.L., J.P., Chaiiw 
man, Clontarf Township Commissioners. 

B MaeMuLLBK, Esq., Chairman. Clonliffe, 
Dmmoondra, A GlasneTinTownship Com. 

JOBB SUMMBBS, Eso., Chairman, New Eil- 
ipmtwiia^m Towniudp Commissioners. 

Tbs Chauman of the Committee of Dublin 
Sanitary AssocUtlon. 

Tbs GOTBRBOB and Dbputt-Ooybbiior of 
tiie Bank of Ireland. 

The OoTBRjiOB and Dbputt-Oovbbmob, Hi- 
bernian Bank. 

The CHAiBMAjf and Mahaobrs, Nat Bank. 

The Chaibmab c DBrurr-CHAiKMAN, Boyal 
Bank. 

The Chatbwah and Maragbb, Provincial 



The Chaibmaji and KAMAeBRS, Monster 



The Chaibxah and ICinAeBB, Ulster Bank. 
The SaCBBTART of the AIli«nce Gas Co. 
The CHAIRHAM, Ot Southern A Western By. 
^he Ohairmah, Midland Great Western By. 
The CBAimMAV, Great Northern Bailway. 
Ths Chaibmah, Dablin, Wicklow, ft Wexford 

Bailway. 
The Sbcrbtabt of the Bailway Clearing 

House. 
The Hob. Sborbtaxt, Institato of Civil Engi- 

nssTB of Inland. 



Edward Cboil Guinmbss. Esq., DX. 

C. J. O'DONBL, Esq., Chief PoUoe Magistrate, 
Dublin. 

S. U. BOBBRTS, Esq., Com. of Public Works. 

C. Crokkb Kino, Ksq., MJ>., Commissioner 
of Local Government Board. 
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Inspector, Local Government Board. 

The Bight Hoil the 0*Oonor Don, Kings- 
town. 

J. T. Banks, Esq., M.D., Physician to the 
Queen in Ireland, Begins Prof, of Med., 
Univ. Dub., President Academy of Med. 

W. Thomson, Esq., M.D., Gen. Sec. Academy 
of Medicine. 

Sir Gbo. H. Portbb, Sargeon to the Queen In 
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Bobbrt M'Donnbll, Esq, MJ)., F.B.S. 

Jambs Littlb, Esq., M.D., 14. Stephen's 
Green. 

LOMBB ATTHiLi., Esq., M.D., Ex Master Bo- 
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John Kbllook Barton, Esq., F.B.C.S.I. 

J. Maobb Finnt, Esq., M.D., F.K.Q.C.P.I. 

Gborob H. Kidd, Esq., M.D., F.RC.S.I. 
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tendent Medical Officer of Health, Dublin. 
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F. B QuiNLAN, Esq., M.D., F.K. * Q.C.P., 39, 
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Wm. Stokbs, Esq., FJLC.S.L, Professor of 
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Waltbr G. Smith, Esq., M.D., F.K.Q.C.PX 

F. J. Davis, Esq., RA, FJLC.S.L, County 
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J. Btbnb Powbb, Esq., Superintendent Medi- 
cal Officer, Kingstown. 

J. H. Chapman, Esq., F.K.aC.P.L 

Josbph Bbattt, Esq., F.RO.S.I., Kingstown. 

Charlbs Mason Soott, Esq., F.RC.S.E 
Kingstown. 

E. MacDowBL CoseRAYB, Esq^ M.D. 

Bobbrt Wadb, Esq., LJLC.SX, T.C. 
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Sir Wm. Carroll, M.D., J.P., T.C. 
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Tbos. K. Austin, Esq., J.P., T.C, West- 
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P. T. BBRMINQHAM,Esq.,T.C. 

Bobbrt Callow, £sq^J.P„T.C. 
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Charlbs Dawson, Esq., M.P. 
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INAUGURAL ADDRESS 

Bt Sm BoBEBT Rawlinson, O.B., 

FBBSIDBNT 01 THE OOlfGSBSS. 



By Boyal Commission, dated the 9th September, 1879, the 
Queen, in the terms of that Commission, for divers good causes 
and considerations, deemed it expedient to order that there 
should be a full inquiry in Dublin into the sewerage, drainage, 
mad general sanitary condition of the city and of the state of 
the Kiver Liffey, and for this purpose nominated Bobert 
Bawlinson, Esq., C.B., and Francis Xavier Frederick 
MacCabe, M.D., to make such inquiry, and on Tuesday, the 
30th September, 1879, at the City Hall, the inquirjr was com- 
menced, and was taken intermittently through fifteen days, 
ending Thursday, 13th November. 

The evidence and report having been since that time in 
possession of the Corporation need not further be mentioned, 
other than for reference as I may deem necessary. 

Since the year 1879 the Corporation of Dublin has taken 
in hand and carried out various sanitary improvements in the 
regulation of room-tenements, improved scavenging, improved 
abattoirs, and in improved labourers' dwellings. The purifica- 
tion of the Biver LifFey is, however, a work which remains to 
be accomplished. 

I will not attempt to describe all the improvements under- 
taken by the Corporation and the local Sanitary Associations, 
as I anticipate details will be furnished in papers to be read 
before the several Sections at this Congress. 

We shall have the great pleasure of listening to the Addresses 
W Dr. Orimshaw, the Be^strar General for Ireland; bv Charles 
D. Cotton, Esq., C.E., Engineering Inspector of tike Local 
Government Board of Ireland, and by Charles A. Cameron, 
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M.D., City Analyst and Superintending Medical Officer of 
Health for Dublin. These gentlemen preside over the three 
Sections into which the work of the Congress has been sub- 
divided. 

Sanitary science is as old as literature — ^that is, we find 
references to laws and regulations for preserving health in the 
oldest books known ; as in the third book of Moses, Lbvitious, 
and the reasons for some of the ceremonial regulations may even 
now be easily understood, such as avoidance of unclean meats and 
isolation of contagious diseases — leprosy for instance — leprosy 
in the person, in garments, in sites,and in houses; the regulations 
for the purification, by burning, of leprous-tainted garments, and 
the pulling down ana removing the materials of leprous houses 
may, with advantage, be adopted by Christian communities in all 
countries. There are at this day what may be termed leprous 
sites, produced through ages of continued pollution by human 
excreta, upon which stand leprous-tainted houses, and in which 
dwell their wretched inhabitants, having about their persons 
leprous-rags as clothing. That something akin to leprosy 
exists in sites and in houses may be inferred from the fact that 
in our great towns, London certainly, hospital surgeons 
recognize types of disease, and these the most malignant and 
deadly, as coming from special streets, and even from special 
houses ; and when, to accomplish certain improvements, these 
houses, streets, and inhabitants have been removed, that type of 
disease ceased. This terrible condition, under which causes of 
disease, both infectious and contagious, undoubtedly exist, 
has not been fully recognised, so as to be provided against and 
prevented. We shall, I trust, hear something practical from 
some of our members as to the necessity there is for a readier 
and fuller notification of the outbreak of certain diseases which 
are known to spread with great rapidity when neglected. 

On the other hand, one of the greatest works to be accom- 
plished by sanitarians will be to stem the torrent of sanitary 
Ignorance now working so much mischief, and causing incal- 
culable human misery, without in any useful degree lessening 
the fearful evils existing. 

Quarantine, as now practised, works at enormous money cost 
as well as incalculable inconvenience, and produces much 
misery without preventing the effects intended to be warded 
off. At this day quarantine is rigidly in force over the southern 
nations of Europe, but cholera, the disease so dreaded, is not pre- 
vented. The Italian Army is placed on guard at the frontiers, 
and the strictest Quarantine regulations are cruelly enforced 
at ports and haroours; but within the lines — and almost 
simultaneously — cholera appears, at Spezia, at Milan, at Turin, 
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at Naples, and at Rome, with a probability of its raging from 
the Alps to the Adriatic. Quarantine has not, in these cases, 
served any usef al purposes, either at Marseilles, at Toulon, or at 
Naples, but fumigations and confinement in lazarets have caused 
much misery, as also much mischief, by confining the healthy 
and by aggravating disease. The seed-beds of cholera have not 
been cleansed ; the crowded tenements have not been lime- 
washed and ventilated ; the filth-sodden, corrupt surfaces and 
subsoils remain occupied, and polluted water is used; the 
unventilated courts are there, and unwholesome feeding is con- 
tinued. Houses and clothing in these overcrowded districts 
swarm with vermin. A cordon of armed men attempting to 
shut out cholera from such areas is attempting the impossible. 

Those of our English medical men who have had the widest 
experience of cholera in India declare that this disease is not 
dependant, in the sense usually understood by quarantine pro- 
moters, on moving human intercourse, that it is not conveyed 
in ships from one port to another, and that it is not contagious, 
strictly speaking, neither does it always affect the apparently 
foulest sites in a district. In India the natives, at special 
seasons, travel from long distances in great numbers to worship 
at certain shrines, thejr are poor and ill fed at starting, 
they suffer extreme fatigue by travel, and undermine then* 
health by night and day exposure to the elements, they drink 
impure water, the result being that cholera breaks out amongst 
them; when, — untended and uncared for, they perish. Tne 
poor feeble native when fatally smitten makes little com- 
plaint, but draws himself together, covers his head, and without 
audible groan, like a stricken creature, uncared for, dies. 
The poor pil^ms have suffered for days and nights — hunger, 
thirst, and exposure, only to end their journey by death from 
cholera, whilst resident natives housed on polluted sites, in filthy 
hovels, feeding on poor food, and drinking impure water; because 
they are not so worn by travel and starvation do not take the 
disease— do not die of cholera, so that it would appear that to 
foul sites and an unclean population there must be added a worn 
and exhausted constitution. 

Pla^e has been apparently banished from Great Biitain, 
but still prevails in tne cities of the East. In these great 
countries murrain first breaks out amongst cattle. It is noted 
that in Chinese cities, preceding any outbreak of plague or 
cholera, the rats turn out of their hiding place in the sewers, 
staler about, and die. 

Cholera is said to have been known in China, as in India, 
from time immemorial, long before the commencement of the 
Christian enu It was attributed to demons, to mere pent-up 
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airs which gave rise to vomitings and purgings, and was divided 
into two forms or kinds, the wet and dry — ^in the latter, the 
most fatal type, there is neither vomiting nor purging, and this 
is the most deadly form of cholera at the present day. There 
are recorcjs, many of them mythical — commencing several 
thousand years ago, and reaching down to the present date — 
recording destructions hy the elements : as eartnquakes, floods 
and famines, followed hy plagues and pestilences. The livin<; 
not having been sufficient to bury the dead. The great 
powers ot Nature, for destruction, have not ceased, though 
dormant Modem research has indicated that the crust of our 
globe is in an unceasing tremor, subject as of old to earthquakes 
and tornadoes. This Bttle favoured spot of the earth's surface 
called England is not free from warnings. 

It is not necessarily the duty of sanitarians to teach the 
doctrine that dirt and disease are in all cases cause and effect^ 
neither is it their duty to declare that they are not. Dirt is 
to be removed or avoided ; disease is, as much as possible, to be 
prevented, and so far as human agency extends men should 
strive for a sound mind in a sound body. 

I do not suppose that, however much sanitary science may 
aid in the promotion of comfort and in the reduction of disease, 
it will ever carry its votaries to the verge even of full prevention, 
as there are cosmical causes which have been, are, and ever will 
be, beyond human control. Excesses of heat, excesses of draught, 
and excesses of cold, have destroyed vegetable, animal, and 
human life over vast areas of the earth's surface almost to ex- 
tinction, and there is nothing more certain than that cosmical 
changes in the seasons similar to those which have occurred in 
the past will be repeated in the future. We know nothing of 
the origin of Ufe. We move at the bottom of an atmospheric 
ocean over which we have no absolute control ; the composition 
of which, in bulk, we cannot alter. We find health under certain 
conditions ; malarial disease and death under others, and how 
little can we affect these elements one way or the other I Let 
us note what are the elements we have to consider. The sun 
furnishes heat to evaporate the ocean water, and out of these 
elements proceed our meteorological changes. The vapour, 
invisible at fil^t, forms into cloud, which again condenses 
into snow, hail, dew, and rain, precipitating these over ocean 
and land. Clouds aggregate and brew up tornadoes and tem- 

Eests, to settle down into the gentle and refreshing shower and 
reeze. All the pure water in springs, streams, rivers, and 
lakes, has been cloud-conveyed from the salt ocean to the sources 
and sites where we find it. 

England is a small island, situate under a temperate climate, 
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having a wondrouslj varied stratification, a comparatively 
pure atmosphere, and soil almost entirely free from malaria. 
Her population is, in the main, orderly, sober, and industrious ; 
her wealth, the greatest ever heaped together on any similar 
area of this earth by labour. There are more and better 
formed roads and richer cultivation, than in any other country 
of the world, ancient or modem, and every child bom into the 
land, and every immigrant who cares to reside in it, is, in 
a degree, heir to the whole ; nevertheless, after 1884 years of 
Christianity, what a beggarly account in our town slums and 
country cottages do we find I We may congratulate ourselves 
on our wealth, on the ability of our statesmen, on the purity 
of our Judges, and on our municipal self-government, and on 
oar colonial empire ; but we have much to be ashamed of, and 
much to amena in our social economy. This Congress meets 
for the purpose of considering these defects in the body politic, 
and also for considering how best to devise and apply further 
remedial measures. Something good has been accomplished, 
but much remains to be done. 

A review of errors in belief and in practice ought to teach us 
charity to our neighbours, as also how to avoid making similar 
mistakes in the future. 

This establishment of quarantine on the continent, for 
instance, is both a cruel and a costly proceeding. It is estab- 
lished in ignorance, and is worked in selfishness (reason ap- 
parently cannot teach, but self-interest may). It is stated that 
the bankers this summer (1884), have issued some four millioiis 
of pounds sterling less than usual to continental travellers, in 
circular notes ; and I think we may assume that a much larger 
sum will be lost to the inhabitants generally, by fear, by sickness, 
by premature deaths, and by losses in diminished trade on land 
and water. Premature deaths such as cholera produces, verg- 
ing upon a cholera scare, are costly all round, costly in a way 
and to an extent only approximately to be estimated, bat it 
may fearlessly be assertea that if money to the value of the 
losses inflicted by quarantine, and by cholera, had in the first 
instance been applied to sanitary works and regulations would 
have gone far to sewer, drain, and cleanse every foul cholera- 
smitton city on the continent. 

In commenting on cholera it must not be forgotten that this 
disease is not so destructive as the ever present fever under its 
various forms. Typhoid is answerable for far more deaths than 
cholera, and there are also nameless diseases which run their 
course ; the sins of the fathers being visited upon the children 
to and beyond the third and fourth generations. 

Before leaving this reference to cholera I cannot refrain 
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from referring to a despatch from Sir Edward Malet on some 
features of the cholera epidemic in Egypt, 1883. 

Writing from Cairo, August the 6th, 1883, he says, "I have 
almost daily visited different parts of the city and its suburbs, 
and there is hardly a district with the condition of which I am 
not more or less familiar. It is, however, simply an abuse of 
words to talk of sanitation in connection with Cairo, every 
sanitary law being grossly set at defiance. * 

*^ The canals are, in many instances, little better than sewers, 
and no precautions, at least none deserving the name, are taken 
to keep the sources of water-supply free from contamination 
by excreta and filth. 

" Conditions for the development and spread of disease in 
almost every form, epidemic or otherwise, abound. They are 
here, there, and everywhere, present to sight, smell, and taste. 

** The Medical Department stands in jgreat need of thorough 
reorganisation, and as to a Sanitary Department, I am not 
aware that such a thing exists.'* 

The above remarks are strictly speaking only applicable to 
the defective Egyptian sanitary arrangements, but nevertheless 
it is disgraceful that so severe a sentence on our own army 
medical administration in Egypt could be written, as is to be 
found in the blue-book on the failures in the Army Medical 
Department in Eg}'pt of last year, — after the experiences of 
the Crimea, — ^after the Ajrmj Royal Commissions, inquiries, 
evidence, and recommendations, — ^after the establishment of 
Netley Hospital, and the able, zealous, and earnest teaching 
of the late Dr. Parkes, — after the published suggestions ana 
recommendations of the Army Sanitair Committee, the medical 
breakdown is astonishing. It must be said that the war de- 
partment had learnt nothing, but the fault has not been so 
much in the medical department as in the army organisa- 
tion. Sanitary science has not been believed in at head- 
quarters or thought to be necessary, and its professors must 
have been considered unworthy of notice. The army sani- 
tary commission sent out by the government of the day in the 
spring of 1855 to the British Army in the Crimea, found the 
hospitals on the Bosphorus destructive pest-houses, and the army 
before Sebastopool fever and cholera smitten; the Commis- 
sioners were credited by the Prime Minister (Lord Palmer- 
ston), to the generals and admirals, and were armed with 
full powers to hire labour and provide material for hospital- 
cleansing and ventilation, and within three months they so 
cleansed and ventilated the hospitals as to banish malarial fever. 
Cholera lingered sporadically throughout the camp during the 
summer ; but, nevertheless, by the end of the year the entire 
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Britisb army was in better health than it had ever been at 
home, and continued in good health to the close of the war, 
when the French had some 40,000 men down in typhus fever — 
Turks, Sardinians, and Russians suffering largely from typhus 
alsa 

On the return of the British army after the war, commissions 
of inquiry were ordered, which resulted in barrack improvements 
and great reduction in army mortality both at home and abroad, 
but especially in India. 

The results of the recent Egyptian Campaign show, however, 
that at head-quarters nothing practically has been learned — but 
continental nations and North Americans were not slow to learn 
the sanitary lesson taught by the Crimean Commission. 

The oatbreak and prevalence of cholera in Egypt last year, 
and in France and ItaJy this year, may teach a useiul lesson if 
properly interpreted. " What is cholera ?" *' What are the 
prime causes of its prevalence in certain districts at uncertain 
seasons t '* I, individually, will make no other reply than that 
**I do not know." But -that cholera breaks out for a time, and 

trevails where there is excess of dirt, and that it also attacks and 
ills immoral people, impure livers and dirty people are facts well 
known ; but it does not by any means kill all these, and as an 
illustration of the progress of epidemics, I remember once 
watching the forest leaves falling in early autumn, after a 
night's frost, coming down in showers. It occurred to me to 
consider why all the leaves did no^ fall at once, as all were 
similarly exposed ; but then the fact became evident, that the 
weakest stems gave way first, then those which had more vitality 
perished gradually, one after the other; until the trees stood 
leafless and bare. So of disease in the time of an epidemic, 
the weakest sicken and die first ; those who have more strength 
enduring the longest. Then, cholera does not prevail in all 
places, and sometimes, apparently, not even in the visibly 
dirtiest places, or amongst the dirtiest looking people in the 
same town ; these are facts well known to medical ofiicers and 
inspectors of nuisances. The outbreaks and the ravages are 
apparently arbitrary, so much so as to baffie understanding. 
Wnere there are correct maps of districts or of towns, on which 
cholera cases and deaths have been plotted, it will be seen that 
the disease has been of a character erratic and partial. The 
black spots representing deaths are in patches; some close 
t<^ther, others wide apart ; the intervening clear spaces being 
apparently, on examination, just as bad as where the mortality 
has been greatest If we imagine that on such a site there had 
been scattered in isolated patches grains of gunpowder, resting 
harmless until the spark necessary to explosion fell amongst 
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them, and that then the explosion extended so far and no 
further than the sparks fell or the grains of powder were in 
contact, we should have results not unlike those which take 
place during explosions of cholera. This form of illustration is 
no doubt very imperfect, but may serve as an illustration of 
what is a difficult question, namely, What is cholera, and how 
is it propagated t That occasionally it is epidemic we know. 
That it IS contagious, in the sense imagined by the ignorant^ 
experience does not prove. It is, however, at times sporadic, 
taking individuals here and there, now and then, who may 
frequently be resident wide apart. Unsound meat and impure 
water may be factors in causmg cholera, but not the sole cause, 
as these are ever present, and many who die of cholera are not 
water-drinkers, in some outbreaks the most destitute portion 
of the population has not suffered, whilst the artizan class 
has. The very poor in summer lived mostly in the open air 
and drank water ; the artizan slept in an unventilated tenement 
room and drank beer. The outcast escaped, the artizan died. 

Much has been most ably written about cholera by men like 
the late Dr. Farr (whose name I mention with the most pro- 
found respect), who obtained their information from (^cial 
returns, but had little if slti^ actual out-of-door experience of 
the disease. Hence conclusions have been drawn from tabu- 
lated statements which, when tested, have been proven to 
be fallacious. Cholera certainly prevails, in excess, on the 
margins of rivers where there are large sea-port towns, having 
aggregated, badly housed, inunoral, and closely-packed popula- 
tions ; not, however, because it has any special preference for 
rivers as rivers, but because the element of human life is 
there. The same may be said as to stratification and elevation. 
Cholera may select low, wet, sodden, and corrupt subsoils 
occupied by a dense population. But where there are popu- 
lations at high elevations zymotic diseases at times prevail, 
as both cholera and yellow fever have occurred in tropical 
climates at three and four thousand feet above the level of 
the sea. Then, as to stratification, a French commission, 
some years ago, came to the conclusion that cholera could 
not prevail upon granite. The question was put " Have you, 
in France, dense populations living on granite?" the answer 
was "No;" the reply then was "Few people, little or no 
cholera." Facts, when obtained, clearly shew that to have an 
epidemic you must of course have population, and there must also 
be a something in the air breathed, in water drunk, and in the 
subsoil, or on the surface, out of which cholera can generate 
when its spark, as in the case of the gunpowder illustra- 
tion, is applied. But in all ages, and in all cases, where we 



Digitized by 



Google 



SIB SOBEBT BAWLIKSON. 65 

have the records, as a rule excess of dirt and excess of disease 
have been and are associated, whilst, in wide-spread and 
specially fatal epidemics, there have been other conditions, 
sach as a preceding drought and famine, or a series of wet and 
cold seasons, affecting and corrupting vegetation, bringing on 
disease in cattle and dien. Devastating wars have ever brought 
on famine, fever, plague, sweating-sickness, cholera, and death 
in excess. 

Havincr indicated a few of the probable causes of cholera, let 
us see ii simple remedial measures can also be indicated. 
Modem sanitary science may dictate for cities main sewering 
and house draining^ with improved water-supply. But will such 
costly works when executed and left alone prevent cholera t we 
fear the reply must be " Certainly not," they are its foundation ; 
but withont other costly works of street-forming, paving, chan- 
nelling, and persistent continuous good scavenging, most of the 
expenditure may have been wasted, as disease will continue to 
haunt defective and overcrowded room-tenements and unven- 
tilated houses. In some large seaport towns the poor live 
below the ground water-level ; out in cities like Glasgow, Edin- 
burgh, ana Dublin, the poor live in tenement-houses and attics, 
so Sbat sewering, draining, and scavenging is of Kttle avail 
unless something further is done in the way of excreta removal, 
water-supply, and cleansing. In Dublin there are main-sewers 
and drains with a full supply of water for the better classes ; 
but, at the time of my inquiry (1879), for the poor who 
lived in room-tenements, there was no useful drainage, and 
practically no useful supply of water. There was no privy 
accommodation for the occupant of a room in a Dublin tene- 
ment, and there was no water but at an external stand-pipe, 
situate at a distance, involving labour to fetch and carry. A 
medical officer, when asked how the sick poor managed in 
the long nights of winter, replied "They use any utensil 
handy ;" and when further asked as to their supply of 
water in the day time, the reply was " a use of the same 
vessel for the water." But Dublin is not by any means 
exceptional, as the town-houses, room-tenements, and country- 
cottages all over Great Britain, as also, so far as my reading goes, 
over every portion of the world which is inhabited, are more or 
less filthy and swarming with vermin, because overcrowded, 
uncleansed, and underventilated. Of a truth, this question of 
house accommodation for the poor is the question of questions 
both for philanthropists and for statesmen, as here are the 
breeding dens of the roughs of all countries, nations, and 
tongues, the seed-beds of disease and revolutions. 

The saying that "cleanliness is next to godliness'* must 
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not be taken as an axiom which cannot be disputed. That 
cleanliness has not been and is not now, in many countries, 
considered necessary to godliness, religious ceremonials, both 
heathen and christian, amply prove. Nations professing Chris- 
tianity do not to this day practise cleanliness as ordained by 
Moses, and explained in Leviticus. But the Levitical laws, — 
which inculcate cleanliness, — indicate the existence of filth 
and filthy habits amongst the populations for whom they were 
devised. The Jews, as a nation, were not road-makers or 
bath-builders, as were the Greeks and Eomans in their day 
of governing power ; neither have we in Great Britain public 
baths which can rank with those which existed in Imperial 
£ome, though recently baths in private houses are becoming 
common, and public baths and wash-houses have been and are 
being established by our principal municipal authorities. 

In mediaeval times Christianity became answerable for several 
forms of insanitary practices ; as, for instance, intramural inter- 
ments to an extent perfectly shocking. Burials of the dead 
took place in churchyards and within churches, in the subsoil 
and in vaults, to an extent which seems almost incredible. 
Churches which, when first erected, stood on the surface of the 
ground, have, during the lapse of time, by repeated burials, 
assumed the characteristics of cellar-dwelUngs, the burial- 
grounds having been raised by old coffins and human bones 
several feet in height above the original level. Within the body 
of these old churches vaults have also been constructed and 
coffins piled tier above tier, until the lower strata has been 
crushed by the weight above, and the vault-floor has become 
covered with a mass of putrid human remains. The Burials* 
Act passed by Lord Palmerston has caused old burial-grounds 
to be closed and new cemeteries to be established, so that this 
form of pollution has been diminished* 

In India at this day dirt and holiness are in alliance ; in food, 
and drink. Take the following extract from Reports made to 
the Government of Madras (1882). The description refers to 
certain religious rites performed by pilgrims at certain temples 
or shrines. 

" The pilgrims depend almost entirely for their meals on the 
Temple Prasadum, which is in a sanitary point of view anything 
but satisfactory. This sacred meal, whicn is offered for sale at 
a very cheap rate, is quite unfit for human consumption. One- 
third of this meal is composed of some dirt and remnants of ob- 
noxious insects. The Prasadum is also composed of unboiled or 
half -boiled rice, not clear of the bran, gravel, or OTit, and the 
cakes are made of the same materials, with the addition of old, 
and rotten ghee. The cakes are kept for days before they are 
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consnmed ; it is, however, obligatory on the part of every pil- 
grim to eat a portion, at least, of this sacred Prasadum, on 
accoant of its being an offering to the deity, and it is a sacrilege 
on the part of anyone even to examine the same whether it is 
good, and blasphemy to say that it is bad." 

The water used by the pilgrims is from a tank which has been 
used by pilgrims for years, for washing, bathing, and drinking; 
thus, it is very injurious to the health of the pilgrims. 

The shrines of saints are numerous over the whole of India, 
and the ceremonial practices are for the most part dirty. 

High-caste does not in all cases denote purity, but rather 
rank prejudice. High-caste natives will not wash in water 
filtered by Europeans, nor drink it, but must have tank or 
river water, however polluted and dirty. A native servant was 
observed partly to fill his skin bottle at a Calcutta filtered-water 
stand-pipe, and then go to the nearest puddle to fill up the 
remainder. When asked what he did that for, he replied, with 
a grin, ** Making Oanges water for master." 

In this Address, I may be expected to offer some practical 
remarks on the most recent advances in domestic sanitary 
science. 

It it is now some thirty years since I first prepared a set of 
Suggestions for the instruction of Sanitary Engineers, which 
have 1>een accepted and applied in Great JBritain and on the 
Continent, in British Colonies, in British India, and throughout 
North America. As I have recently revised these Suggestions, 
I propose to refer to them in this Address, to give it practical 
vaJue. 

Houses should stand on a dry subsoil, and, in all cases, for 
the cottage, as for the palace, the area within the ^alls should 
be covered by a layer of cement concrete. 

Sites for nouses should not be dug into the side of a hill, 
unless the subsoil is drained, and the main-walls are effectively 
isolated by a ward or wide area from the high ground behind. 

All house-walls should, at the foundation, or immediately 
above it, have a damp-proof-course to prevent rottenness, which 
leads to the Levitically described leprosy. 

Sewers and drains snould not be formed within the basement 
of houses or buildings, private or public, small or large. 

To every room in a house there should be means for fresh 
air ventilation. 

To every room to be occupied, day or night, there should be 
means for external daylight. 

Dry refuse should not be stored near any dwelling-house, but 
should be removed at short intervals ; refuse liable to become 
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Sutrid should be removed at once, and there should be unceasing 
ay by day scavenging. 

Villages, where the cottages are apart, cannot with advantage 
be sewered as houses in towns are ; but they may be surface- 
drained, and have earth-latrines, to be cleansed each week by a 
paid scavenger. The payment of one or more shillings per week 
to a selected resident labourer or more in proportion to the 
number of cottages. 

A clean water-supply is necessary for country cottages. 
Springs of water may, in some cases, be brought from a 
distance cheaply by pipes to the centre of the village. The 
economy of such process may be thus illustrated : — ^A gallon of 
water weighs lOlbu Five gallons of water weigh 501b., and 365 
times 501b. for one year, and for 50 cottages in a village, would 
require this weight, with the weight of the can or bucket 
added, te be carried from any spring. The total weight 
being about 900 tons. This water, if piped, will flow to any 
convenient point and save to the villagers so much labour. 
This is a question for the consideration oi Boards of Guardians 
and Landlords. I have recently seen in North Wales, on the 
estate of H. D. Pochin, Esq., J. P., several small isolated farm- 
houses fully supplied with water brought half a mile by a pipe 
J inch in diameter. 

Town-sewering and house-draining are too complicated in 
character to be fully described in an Address such as I now 
deliver. 

A water-supply to a town should be general. The source 
should be pure. The water (unless from a spring) should be fil- 
tered and stored in covered reservoirs. The supply should not 
fall below 15 gallons per head of the population ; it should be at 
high pressure and constant service. Hand-carried supplies should 
not be tolerated. There should be full and ready appliances 
for fire-service. 

It is practicable to take a supply of water into every yard, 
every house, and every room-tenement, and to supervise and 
manage these services so as to reduce waste and bring about 
economy. This, however, can only be done by unceasing super- 
vision. 

One difficulty to be contended with will be the thoughtless 
improvidence of the poor, and in some instances their 
mischievous disposition and dishonesty, as pipes of lead may be 
stolen. Wrouglit-iron-tubes may, however, oe used for house- 
services, as they are both cheaper and stronger than lead, and 
the metal, having no value, will not be stolen. And water 
under pressure, if mischievously tampered with in any tene- 
ment, will be so disagreeable that those who wilfully liberate 
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it Will soon close the tap, or, if damaged, cry out for repairs, 
and will not SLfnain. readily bring upon themselves the flooding 
and trouble. There are many towns in England where each 
cottage has an independent service of pure water at its own 
taps, constantly on, at a rent-charge of one shilling and even less 
each quarter. 

Where water is brought in there should be drains and sinks to 
remove the waste-water. These sink-pipes should not in any 
instance enter drain or sewer direct, but deliver outside over 
a small guUey-head connected with a drain. 

Town-sewering, sewage-utilization, and river and stream 
purification, are complicated questions in which there have 
been many mistakes, and out of which has arisen much 
litigation ; they cannot be discussed in these brief remarks. 

The true purpose of town-sewering shouM be to remove all 
waste-water as generated ; to insure a dry subsoil, and so to 
dispose of sewage as not to cause nuisance. 

Town-sewering is a modem science now in the course of 
maturing, and there are already several volumes published on 
the subject. 

There were drains and sewers in remote periods, but only for 
special purposes — ^as to remove waste-water from temples and 
palaces — in Roman cities there were, however, town-sewers ; but 
even in Rome, and in Roman cities, houses were not drained syste- 
matically. We do not find any such remains, which we should 
do if they had ever existed. 

The extent of the Roman Empire is better known by ruins of 
buildings and fragments of buried pottery than by any written 
records ; but amongst these ruins we do not find street-sewers and 
house-drains such as will be found by antiquarian researches at 
some future day under the mound — sites of ruined and over- 
thrown British and European towns. 

Main-sewering, as now inculcated and practised, only dates 
from about the year 1845. 

Dr. James Johnson, an eminent physician of London about 
the year 1829, returned from Rome, and made himself ac- 
quainted with the then main-sewers of London, and, in a 
written description, remarked as under : — 

** If the arms of the Clonca-Maxima extended to many or 
even all the streets of the Eternal City, the purification of 
Rome, by means of common sewers, can have no comparison 
with that of London. Neither in ancient nor in modem times 
did the sewers of the street communicate with the houses except 
in very few instances." 

The oldest sewers in English, Scotch, and Continental towns 
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were arehed-in watercourses — or substitutes for polluted ditches 
— excretal and other refuse being thrown out on to the street 
surface ; which, if paved, was of the rudest character, uneven, 
and full of holes. The floors of the houses bordering such 
lanes and streets were littered with rushes; there was no 
systematic scavenging, so that house-floors, lanes, and streets 
were covered with a layer of putrid garbage ; and it was in 
such towns, lanes, streets, and houses that plague (the black 
death) found its victims. Many continental and eastern towns 
are in this condition at present — hence excess of disease always, 
and at intervals plague and cholera. 

Great mischief was done about the year 1850 by the chief 
engineers of England reporting on the main-sewering and 
draining of London, where large sewers and large tributary 
drains were considered right and proper, and were consequently 
recommended for all places. The report containing this recom- 
mendation, and denouncing a use of earthenware pipes for sewers, 
was distributed over the continent, and was made a text-book 
by some engineers. Hence the large sewers of Paris and Brussels. 
The law was laid down that main-sewers must be sufficiently large 
for men to enter, and the bottoms must be flat, to enable men 
more readily to cleanse them. No tributary house-drain was 
to be less in diameter than twelve inches, and must be formed 
of bricks. 

About 1852 I drew up fresh rules for main-sewering and 
house-draining, recommending that sewers should be propor- 
tioned to the special work they would be required to accomplish. 

Natural watercourses were not, as in old Rome and in the City 
of London, to be formed into sewage-conduits. 

Surface-water was to be as much as practicable discharged 
by the ordinary watercourses at and over the surface. 

Neither sewers nor drains were to be laid within the base- 
ments of houses. 

House-drains were to range from four to six inches in diameter, 
and were in all cases to be of earthenware-pipes or of cast- 
iron. 

The main-sewers were to be laid in right lines and have true 
invert gradients ; at changes of line or gradient, manholes or 
lamphoies were to be formed, with moveable covers on the small 
sewers, and side-entrances on the largest class of sewers ; these 
arrangements are to facilitate inspection and cleansing by 
flushing. Sewers and drains to be fully ventilated. 

Any town sewered and drained on these principles is, for all 
time under the inspection of the surveyor. The sewers being 
true in line, can, from manhole to lamphole be seen through. 
At the surface, the line of sewer can be sighted from manhole 
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to lamphole, so that the surveyor knows exactly where to sink 
to find a side-junction. 

In the modem sewers side-junctions are to form part of the 
first construction, so that house-drains may join without any 
char^ of any sort for making such junction. 

Under the old system of sewers no line was kept, but the 
trenches were opened out in short lengths, and the sewers 
were constructea irregularly, both in line and gradient. Side- 
junctions were not formea, neither are they formed now on 
some of the metropolitan parish sewers, which are not under 
the general law, but the sewer is broken into, and the builder 
pays a fine for making the junction which ought to have 
been ready for use as part of the original construction. One 
effect has been that hundreds of large west end houses in 
London have never had the sewer opened to make the house- 
junction ; so that the result has been house basement-flooding, 
typhoid fever, and premature death. 

It may reasonably be thought that this mal-arrangement only 
needed to be pointed out to be remedied, but, uniortunately, 

Erejudice and pocket influence are not easily got rid of. Truth 
as a slow growth, whilst ignorance is a weed which strikes a 
deep tap-root, and is not easily destroyed. 

Sewer and drain-flushing with water is necessary to preserve 
these conduits clean. The Automatic flushing-tank must there- 
fore be used for cleansing drains and sewers. These flushing- 
tanks — ^the invention of Kogers Field, one of the leading mem- 
bers of this Institute — have, therefore, become an absolute 
necessity. They accumulate any water turned into them up 
to the capacity of the tank, which may be from 50 to 500, 
or even 5,000, gallons, when, without further intervention, 
the entire volume of water is liberated at a regulated speed to 
flush the sewers or drains connected. The tank after each 
discharge fills again, and repeats the flushing operation at 
regulated intervals. Service-boxes (small tanks), tor flushing 
water-closets and urinals, are constructed on similar principles. 

Sanitarv science is progressive. It is being studied by engi- 
neers both in Europe and in North America* In design and 
execution there are improvements, and, in some instances, the 
opposite. The complications connected with town-sewering are, 
however, so many and so various that definite rules to fit all 
places cannot be formulated. The problem cannot always be 
m the form of a rule-of -three sum ; that is, rainfall, area, and 
main sewer capacity. 

A sanitary engineer should, of course, be a meteorologist 
and a geologist ; but then, why not also a botanist, as sewage 
developes strange growths. The engineer will study meteor- 



Digitized by VjOOQ IC - 



72 XBDBBSS. 

ology to leam the laws of the seasons; times, and volnme 
of rain falling, not however to leam how large the sewers must 
be to remove the greatest volume of water falling in the least 
time, but how this water has passed away heretoiore from the 
surface to be sewered, and with what effects. 

Engineers, having much practice, will deal with each area 
specially, and construct their works so as best and most cheaply 
to accomplish the desired purposes; namely, to receive and 
remove waste-water and human excreta to some outlet or out- 
lets, where they may be made harmless. Some engineers 
have thought that the heaviest known rainfall of a district 
must be provided for; hence, calculations have been made 
as to capacities of sewers to remove some exceptionally 
heavy volume of rain within the hour; but if this rule were 
worked to ; main-sewers even in our climate, — for such popula- 
tions as Birmingham, would have to be as large as railway 
tunnels. And n)r cities in India, such as Calcutta, Bombay, 
or Madras, main-sewers of the dimensions of railway tunnels 
would not serve; because rain occasionally falls at a rate of one 
inch per hour for many hours in continuance. The rule may 
appear absurd to those who have not studied the subject ; namely, 
the heavier the rainfall, the less the capacity of the main- 
sewers should be, as, during the period that such heavy rains 
continue, the entire surface is swamped — sewers, drains, and 
streets being alike under water. 

In countries subject to these heavy falls of rain, there may 
be, and usually are, long intervals of excessive heat and dry- 
weather, when at such times large sewers could only have a 
small volume of highly-concentrated sewage flowing through 
and evaporating rapidly, leaving sewage-sludge to putrify and 
give off deadly gases. Sewers and drains in tropical climates 
must therefore be confined, in cross-sectional dimensions, to 
moderate volumes not exceeding from 50 to some 150 gallons 
per head of the population. House-drains in no case need exceed 
four inches in diameter ; and for establishments containing one 
thousand persons, a drain of twelve inches in diameter will be 
sufficient. 

In England, some towns having populations up to ten thousand 
have outlet-sewers from 15 inches to 18 inches in diameter, 
and these sewers have been working during the last thirty 
years, and have neither choked nor burst. Surface-water 
has not, however, been admitted. For valley-lines down which 
in former times flowed surface-water — small brook courses — 
the culverts must be of capacity to carry off flood-waters, 
there must also be overflows to the river, or there must be 

Sumping-power to lift and discbarge such storm-water above 
ood-level. But in these cases these surface-water-channels 
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oaght not to receive sewa^. This should be removed by inter- 
cepting-drains. 

This is a most important law which ought never to be 
disregarded ; namely, ao not enclose natural watercourses for 
main-sewering purposes, because the volume of surface-water 
flowing down a small brook will be dry, or nearly dry, for long 
periods ; whilst in storms it may be an angry rushing torrent, 
so that during all dry periods, sewage if turned in would 
stagnate, evaporate, and leave all the slimy deposit to corrupt 
and become dangerous. That which is true for a tropical 
climate is in a lesser degree true under any other climate. 

About the beginning of this century, when water-closets 
began to be used in better class houses in London, large 
coarsely made brick-drains ramified the basements of houses, and 
were connected with the flat-bottomed sewers. Sewage — ^that 
is, waste-water and excreta, was turned into the sewers, and 
becoming putrid, foul gases were generated, which pervading 
the houses, produced fevers to so serious an extent that house- 
drain connection with sewers direct was forbidden by 
Act of Parliament. Then came in the crowning evil — ^the 
cesspooL Houses having water-closets were ordered to sever 
the connection with the sewers, and cesspools were formed in 
yards and gardens, and beneath basements, to receive the con- 
tents of the water-closets ; and to this day large foul brick drains 
and cesspools exist beneath large old houses in the metropolis 
and at mansions of noblemen and gentlemen throughout the 
oountiy. How many premature deatns have been the result it 
is not possible to enumerate. This mal-arrangement was headed 
by Windsor Castle, where previous to 1849 there were within 
the basement 51 cesspools full and overflowing. At Gwydyr 
House — the first Board of Health in 1848 — nine cesspools were 
found within the basement, all full and overflowing. At Bowood, 
the country seat of Lord Lansdowne, the entire basement was 
ramified with sewers, along which men could walk upright ; all 
of them containing sewage deposit. This was the conoition of 
the seat of Earl Grey at Hawick; then there were leaking 
brick-sewers and drains at Spencer House, St. James', London ; 
at Marlborough House ; the house of the Marquis of Bristol, St. 
James' Square ; and at Claremont. These palaces and houses 
have, however, been thoroughly and effectively drained, and are 
now in good condition. The great colleges at Oxford were in a 
similar foul condition, but Christ Church, BalUoI, All Souls, 
Jesus, and Wadham, have been fully drained at a cost of about 
£5,000 ; and some 8()0 of the lodging-houses have been improved, 
cesspools and foul drains removed, new water-closets and new 
drains put in, impure wells and pumps done away with, and 
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water supplied from the public works at a cost of some £15,000. 
The population of Oxford is about 40,000, and the rateable value 
some £200,000. The city has been sewered and drained, and 
pumping engines, with a sewage farm, established at a cost of 
not less than £200,000, so that Oxford has expended within a 
a few years this large sum of money on sanitary works. Cam- 
bridge, however, remains, with all its colleges, an undrained, 
river-polluted cesspool city. Up to about 1821, Paris was an 
undrained city of open privy cesspits and street pollutions, when 
an Ordnance was passed compelling the construction of water- 
tight and so-termea hermetically sealed cesspools, which continue 
to this day — nuisance creators and disease breeders. Neither 
London nor any other English town has ever been cesspooled as 
Paris is — that is, by such large and costly underground struc- 
tures to receive human excreta, and as a consequence, the 
smaller English cesspools have been more easily got rid of ; and, 
since 1848, they have been abolished by tens of thousands, so 
that London, at this day, stands sewered, drained, and freed 
from most of its cesspools, and is in this respect the most fully 
water-closeted and cleanest great city in the world. The wort 
of entirely freeing the river Thames of sewage from Teddington 
to the North Sea, is merely a question of time, and there will 
be no further tampering with the question in London. The 
river Liffey must also be purified, and intercepting-sewers, hav- 
ing a sea outlet, will be the cheapest remedy. Every large 
town in Great Britain which is situate on the seashore, or on 
the margin of a salt-water estuary, at present sends the crude 
sewage direct to the estuaries or to the sea, and I know no valid 
reason against it. There are undoubtedly manurial elements 
of value in crude sewage, but if it must cost thirty or more 
shillings to utilize it by deposition with chemicals, or in land 
irrigation, to earn twenty shillings, and it causes no nuisance in 
the sea, 1 fail to recognise that to dispose of it in this manner 
at a less cost in rates is waste. 

There are two modes by which inland sewage may be treated 
to prevent its becoming a nuisance— by disinfection and pre- 
cipitation, and by broad irrigation. Now, according to the 
most recent experiments on a practical scale, continued over 
a series of years, it has been found to cost about £3,000 per 
annum to disinfect and precipitate the sediment from two 
millions of gallons of sewage per day, and the material obtained 
by precipitation has no paying value. 

To treat the sewage of the metropolis, 160 million gallons per 
day, by chemical precipitation would cost, at a similar rate, 
about £240,000 per annum, and if carried on at the existing 
outlets on the Thames would create a great nuisance. £240,000 
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at twenty-4ive years purchase would eaual a capital sum of 
six millions sterling, which had better oe expended in taking 
the sewage to sea, rather than in further attempting to deal 
with it inland 

For broad irrigation for London sewage there should be some 
40,000 acres of land available, which, at £100 per acre, would 
cost four millions sterling, and might cost four more millions 
sterling to drain, form roads and irrigation conduits; but no 
such area of land could be purchased for so low a price, if pre- 
ceding examples are to be a test. It has been found that when 
land for sewage irrigation purposes has been taken compul- 
sorily, the price has, m some cases, mounted up to 150 years' 
purchase, and is never less than three or four times the ordi- 
nary selling or letting value for ordinary agricultural uses. 

Inland towns and villages, as a rule, are obliged to secure land 
upon which to effect sewage purification. A long list of such 
towns and villages might be made out, the chief towns being 
Birmingham, W olverhampton, Doncaster, Nottingham, Bedford, 
Leamington, Oxford, Reading, Warwick, and Croydon ; to name 
all would be to incumber this Address with a long list of mere 
names, which can be found in Parliamentary returns, and which 
is being added to. There are other towns, such as Manchester, 
Leeds, Wakefield, and Bradford, where sewage is partially 
removed by sewers and partly by movable pails, and is treated 
by chemicals to cause precipitation. Irrigation, or filtration 
through land, produces the purest effluent, and, where suitable 
land can be procured at a fairly agricultural price, at the least 
cost to the community. 

On the Continent there is sewage irrigation at Dantzig, which 
has been in use some years, and on a large scale it is being 
adopted in Berlin, where there are areas of flat surfaces oi 
lana with sparsely occupied sandy subsoils. To utilize sewage in 
the easiest and cheapest manner, the sewage should flow on to 
the surface without pumping. The subsou should be porous, 
the climate should be dry, and have a large average of sunshine. 
From such land good management would produce a profit ; but 
the question of sewage treatment and river purification is far 
too large to be further discussed in an opening address before a 
mixed audience. 

Public baths, washhouses, disinfecting-apparatus, mortuaries, 
abattoirs, and a scavenging department are all necessary. 

Public baths, washhouses, and disinfecting apparatus, should 
be as near the population for whose uses they are intended as 
may be practicable. They should be plain in appearance, 
inexpensive, and fitted up with efiicient apparatus. If twenty 
thousand pounds has to be expended in any town, for the 
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benefit of the poor, it will be wiser to construct ten separate 
establishments placed where they are most wanted, rather than 
to erect one or two imposing-looking buildings to which the 
poor will not go — one reason being that they may be too distant. 
Examples of the utter breakdown of grand and costly baths 
and washhouses can be given, the people for whom they were 
intended would not use them, and so the money they cost was 
wasted. 

Disinfecting-chambers should be attached to washhouse es- 
tablishments, but isolated. That is, infected clothing should be 
received and washed apart. To stamp out contagious disease, 
burning or disinfection of infected bedding and clothing should 
be prompt, and it will be the cheapest process to disinfect, wash, 
cleanse, and restore the articles to the poor owners free of 
cost rather than retard the disinfecting process by using com- 
pulsion and demanding payment ; as, in this case, there will be 
secretiveness and opposition; in the other case, ready com- 
pliance and thankfulness. 

Mortuaries and ambulance-conveyances are an absolute 

necessity in towns, and should be a part of every establishment. 

Public abattoirs, situate in open spaces, well drained and 

ventilated, are necessary. Private slaughter-houses ought not 

to be permitted. 

A lire establishment is necessary; and in towns having a 
population exceeding 100,000 there may be several stations 
naving electric communication with the head establishment. 

Scavengers' Department. This, I consider, a prime 
necessity. All forms of scavenging should be under the absolute 
control of the municipality. There should be no private scaveng- 
ing. To require householders at any time to scavenge their own 
E remises is a remnant of barbarism, as when it is so left it never 
as been done, nor ever will be done. Scavenging should be at 
short intervals, and every spadeful of refuse should be cleared 
from the streets daily, being taken to some depot. Such of the 
refuse as will burn should be burned, and other forms of refuse 
should be harmlessly disposed of outside the town or city. It 
will be a mistake to retain any refuse which is liable, by 
keeping, to become offensive, in the hope of selling it to 
make a supposed profit, as it is not the busmess of a scavenger 
to sell refuse, but to produce cleanness. In seaport towns, if 
refuse cannot otherwise be disposed of, it may be sent out to 
be sunk at sea in hopper barges. 

Hospitals have been much discussed in recent years, and 
there have been great improvements, both in their construction 
and management ; but with improvement there has been much 
extravagance. The prime purpose of a hospital should be to 
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afford temporary shelter to the poor and injured; and that 
hospital relief should be of practical use to the greatest 
numbers ; the buildings should be cheap in construction, and 
the administration economical. It must surelj be gross ex- 
trayagance to build grand palace-like hospitals costing from 
£1,000 np to £2,500 ner bed on which to treat a sick or injured 
man who never earned half the amount of his bed's rental when 
well; and to make matters worse, these extravagantly costly 
hospitals not to be wholesome. 

An hospital to be of the greatest use should be on a dry site, 
well ventilated, and out in the open country. The construction 
should be cheap, the space large, the means for ventilation 
abundant. Warming by hot-water or steam maybe admissible, 
but wanning by heated-air transmitted through flues never ; as 
it is not wholesome. Open fires and open windows will be best ; 
and, in summer, verandahs for patients will be of great advan- 
tage. There are new hospitals near Berlin where the beds, 
with the patients, are moved into the open air on fine days 
throughout the summer. 

For contagious diseases sheds of wood, which could be burned 
at intervals, would give the best results, and, if saving life is 
the prime use of any hospital, would be most economical. In 
such hospitals, even in surgical cases, the greatest bungler 
could not kill; whilst in some of the mand town hospitals, the 
most expert surgeons cannot save. This has been said by an 
eminent physician. 

I do not attempt in this Address to enter at any length into 
the details of the reduction of disease by sanitary works and regu- 
lations. Sir James Paget, in his recent address before His Royal 
Highness the Prince of Wales, at the opening of the Health 
Exnibition at South Kensington, gave chapter and verse setting 
forth great money savings by prevention of cases of sickness 
and premature deaths. In all ranks of life, from the Royal 
Family to the poorest household, it has been shewn by Edwin 
Chadwick, C.B., the father of modem sanitary science, that 
there has within the last twenty years been on the entire popu- 
lation a great reduction in cases of sickness. In the Army and 
Navy the saving is from 17 in each 1,000 to 8^. In India from 
69 per 1,000 to 20, and it is hoped further reductions may be 
accomplished. 

In looking over the advances made in sanitary science, it must 
never be forgotten that to undertake and perfect good works is 
one thing, but that to maintain them good is the main thing. 

It must also be remembered that sewers, drains, and water- 
works are only means to an end — they are only good so long as 
they are sound^ clean, and cared for. Again, the most complete 
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works of sewering and water-supply may leave untouched the 
slums and room-tenements ; and these places may remain nests 
of contagious disease ; out of which will continue to stalk the 
grim forms of Typhoid and Cholera. There are towns in En- 
gland where sewers and drains have been formed and a good 
water-supply established, but where scavenging and single room 
tenement- inspection and cleansing have been shamefully neg- 
lected. The first should be done ; the latter not left undone. 

This question of sanitary improvement is an all-round 
question ; it embraces the entire nation, as no rank or station 
is exempt from disease. Fever strikes down the highest 
in the land as the most lowly. A nation may be wealthy, and 
yet be unhealthy. Richly-endowed colleges may impart learning 
to the select few, but in town-slums vicious habits are mucn 
more profusely engendered ; leading to vice and crime. 

In the world there is no value but in human life, and human 
life has the greatest value when healthy and moral. It is the 
aim of the members of this Congress to induce improvement, to 
show statesmen and the public generally that the only safety will 
be in assisting to remove causes which lead to sickness, incapa<5ity, 
and premature death. 

The strength and glory of a nation is not in standing armies 
and ironclad fleets, but in the health, well-being, and content- 
ment of the people. 



The LoED Matob — ^I have the honour to move a vote of thanks to 
our worthy President of the Congress for the very interesting anc 
instructive address to which we have listened; and there is one 
incident, of which you have all been witness, that entitles Sir Eobert 
Bawlinson, in an especial degree, to your vote of thanks, and that 
is that through temporary ailment he has been obliged to call on his 
friend Dr. Carpenter to continue the discourse which he, Sir Bobert 
Bawlinson, with a chivalry and disregard to self, had intended to 
deliver. Gentlemen, that address, lengthy and instructive as it is, 
each of us can bring to our respective homes — this much of it at 
least — that is, the recommendation of personal cleanliness and the 
constant removal of filth from the neighbourhood of our houses. He 
has very wisely told us that the strength of a nation is in the health 
and well-being of its people — that health is only to be attained by 
attention to those sanitary laws which, if neglected, bring their 
own punishment. I feel very great pleasure in moving that the 
unanimous thanks of this distinguished assemblage be given to the 
President of the Congress, Sir Robert; Bawlinson. 

Da. MooEB, President of the College of Physicians. — 1 wiU not 
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occapj joar time at this late period of the evening further than 
to follow what the Lord Major said ahout the very instructive 
address we have heard. But I cannot let this opportunity pass 
without saying that I know we in Dublin are very deficient ; yet, if 
we look at Dublin impartially, drive through its piu-lieus, with which 
I am well aquainted, and then go back a quarter of a century, we must 
come to the conclusion, as I have done, that it is not in such a 
deplorable state as some people imagine. Gentlemen who know 
Dublin will remember the condition of the Coombe 15 or 20 years 
ago, and contrast what it was then with what it is now. There is no 
city anywhere where the artisans are housed in more cleanly homes, 
or where they have a better water supply, than in the Coombe. 
I know we have a great deal yet to do, but I think the sanitary 
authorities of Dublin have done their work fairly well during the last 
quarter of a century. I beg to second the vote of thanks. 

Sir BoBEBT Rawld^son, C.B, — I am extremely obliged for the vote 
of thanks that you have passed to me, through the intervention of 
his lordship, and before I separate from you I will say a few words. 
It is known to most of you, that I was sent by the British Govern- 
ment in 1879 as the head of a Boyal Commission to enquire into the 
sanitary condition of Dublin, and to report upon its sewerage, its 
drainage, and the state of the river Liffey. I and my colleague, your 
townsman. Dr. MacCabe, sat a number of days, heard evidence, and 
made a personal inspection. The report has been published, and I 
may say this, my Lord Mayor, that your Corporation gave the Com- 
mission every possible support. We had access to every document 
that could give us instruction, and if we did not make a useful and 
practical report it was not because we had not the elements for 
such report put before us by the Corporation. I do not wish to say 
one word that would paint Dublin in colours blacker than it deserves, 
but it would be a very hopeless case if any of us, individuals or 
communities, reached that point when they thought that there was 
nothing more to be done. I may say whatever has been done in 
Dublin in the past, whatever money you have laid out in sanitary 
improvements, 1 am bound as an honest man to say, and I tell it t^ 
you in all sincerity, that you have a great deal left to do yet. I do 
not speak thus of Dublin specially, but I say it of every town com- 
munity I am acquainted with, from London down to the pettiest 
pUce I have inspected. No town has yet been made perfect, and 
therefore the order of sanitation must be, "Unceasing work, un- 
ceasing care, and unceasing attention to securing cleanliness.'' 
Men labour from morning to night to accumulate wealth. If they 
laboured one-tenth part as earnestly to accumulate health they would 
be vriaer and happier men. Sanitation (as I have said previously) is 
an all-round question, and the improvements connected with it cannot 
come from below — ^they must come from above. What is the use of 
you or me going into the slums of Dublin or those of any other city, 
and looking at the wretchedness, dissipation, and vice, and standing 
from morning till night appealing to these poor people and preaching 
at them to house, clothe and live better ? They cannot build whole- 



Digitized by 



Google 



80 ADDBBSS. 

some houses in sewer and drain-polluted cities ; and if the highest 
classes will not Toluntarily forego some of the w^th they accumulate 
and give some attention to enabling these people to be healthier, 
happier, and to live better, then you may depend upon it there is a 
stratum of vice and misery now existent, which if made desperate by 
famine and neglect, would be quite sufficient to overturn all that is 
above, and if this state of things should continue for any length of 
time you may have social disturbances like the French revolution of 
the last century, which upset society from top to bottom ; I hope we 
may all take this to heart, and strive to do the best we can for our- 
selves individually, as well as for the poorer neighbours who are 
about us. 
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DIAGRAM ILLUSTRATIYE OF PORTIONS OFTABLES YAND VIII.RaATIVElO 
THE DEATH RATES IN EACH SOCIAL CLASS OF THE POPULATION OF DUBUN. 




The shaded Gblumns represent the relative death rates amon^ ch 
S^ars of age in each social class The oontinuous line, the death 
a^es.The marginal figures indicate death rate per 1,000 living 
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SECTION I 

SANITARY SCIENCE k PREVENTIVE MEDICINE. 

ADDRESS, 

By Thomas Wriglby Gkimshaw, M.A., M.D., 

Begiatnr-GenenI for Ireland, 

PBI8IDSNT OF THS 8B0TIOK. 



I HAYS to thank the Council of the Sanitary Institute of 
Oieat Britain for the honour they have done me in selecting 
me to preside over this important section of the Congress. 

It would be impossible to state what subjects might not be 
included under the comprehensive title of this section, namely, 
" Sanitary Science and Preventive Medicine." Fortunately the 
organisers of the Congress have arranged for two other sections, 
which relieves this one of dealing with all the subjects comprised 
under the term sanitary science. I need scarcely say that with 
such a wide expanse of subjects before me, there arises some 
little difficuliy in selecting one which would be acceptable to 
the section, and which at the same time I might claim to discuss 
with some authority. I propose to address you on the subject of 
*^ Statistical Measures of the Health of Conununities." 

In the absence of any system of recording the prevalence of 
sicknessj the only way we have of arriving at a general estimate 
of the health of any district is by making use of the informa- 
tion a£Forded by the number of the deaths among its inhabitants, 
the nature of the diseases of which they die, and the relative 
proportion of the causes of death to the total, and to one 
another, and their relation to other conditions with which I 
desire specially to deal on this occasion. A death rate does not 
necessarily indicate the amount of disease prevalent in a dis- 
trict; for instance, there are some diseases, such as influenza, 
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which cause but few deaths^ but which may almost suspend the 
activity of a population. We must look therefore to other 
means of measuring the sickness rate, and this can only be par- 
tially done. Many are sick who do not know it, or who take 
no notice of it for a long time, and there is not yet any jnethod 
of recording the sickness that is known. Indeed, it is im- 
probable that any reliable record of sickness will ever be esta- 
olished. Nevertheless, many very effectual attempts have been 
made to estimate the extent to which sickness prevails in certain 
communities, especially with the view of discovering data upon 
which to make rules for the working of sick clubs and benefit 
societies. In an address by Sir James Paget, delivered in con- 
nection with the International Health Exhibition in London, 
this subject has been dealt with in a singularly able manner, 
and illustrated by a series of statistics admirably compiled and 
ingeniously arranged by Mr. Sutton, whose ability in such 
matters is worthy of the highest praise. By the kind per- 
mission of Sir James Paget, I am in a position to make use of 
Mr. Sutton's valuable figures for your benefit. Sir James 
Paget said : — * 

" It is a common expression that we do not know the value of 
a thing till we have lost it ; and this may be applied to the 
losses of work which are due to losses of national health. 
There are very few cases in which these can be estimated with 
any appearance of accuracy ; but I am helped to the best within 
our present reach by Mr. Sutton, the Actuary to the Eegistry 
of Friendly Societies. In his office are the returns for many 
years past, of the sickness and mortality among the members 
of a very large number of these societies ; and, among other 
things, there is recorded the number of days for which each 
member, when *off work' on account of sickness, receives 
money from his society. Hence Mr. Sutton can estimate, and 
this he has been so good as to do for me, the average number of 
days' sickness and consequent loss of work among several 
hundred thousands of the workmen and others who are members 
of these societies. From the entire mass of these returns he 
deduces that the average number of days' sickness, per member, 
per annum, is very nearly 1^ weeks ; and this agrees, generally, 
with the estimates made in other societies by Mr. Neison and 
others. But the average thus obtained includes the cases of 
members of all ages, and among them many cases of chronic 
sickness and inability to work during old age. In order, there- 
fore, to get a better idea of the actual annual loss of work 
through sickness, he has calculated the average annual number 

* British Medical Journal, Vol. I., 1884, p. 1191. 

Digitized by VjOOQ IC 



THOMAS WBieLBY OSIMBHAW. 



83 



of days' sickness of each person during what may be deemed 
the normal working time of life ; that is, between 15 and 65 
Tears of age. This he has done among the members of the 
large group of friendly societies known as the Manchester 
Unity of Oddfellows; and then, on the fair assumption that 
the rates of sickness of the whole population during the work- 
ing years of life would not be far aifferent, he has calculated 
the following tables, showing the average annual rates of 
sickness of each person enumerated in the census of 1881 as 
living between the ages of 15 and 65. 



TABLE I. 



AOBS. 


Number of 

Males: Cenaus 

of 1881 (England 

and Wales). 


Weeks' Sickness 
per annum, ac- 
cording to the 
experience of 
the Manchester 
Unity. 


Average 

Sickness per 

Indiyidual 

per annum 

(m Weeks). 


15 to 20 


1^68,269 
1,112,354 
3,239,432 
1,755,819 


844,428 

820,183 

3,224,134 

4,803,760 


-666 


20 „ 25 


•737 


25 „ 46 


•995 


45 „ 65 


2-736 




All ages from 15 to 65 . . 


7,375,874 


9,692,505 


1-314 


AOBS. 


Number of 

Females : 

Census of 

1881. 


Weeks' sickness 
per annum, ac- 
cording to the 
experience of 
the Manchester 
Unity. 


Average 

Sickness per 

Individual 

per annum 

fin Weeks). 


15 to 20 


1,278,963 
1,215,872 
3,494,782 
1,951,713 


851,701 

896,685 

3,476,146 

5,368,229 


-666 


20 „ 25 


-737 


25 „ 45 


•995 


45 „ 65 


2-751 






All ages from 15 to 65 . . 


7,941,330 


10,592,761 


1-334 



Briefly, it appears from these tables that the average time of 
sickness among males during the working years is 1*314 weeks — 
that iS| a small fraction more than nine days each in each year — 
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and that among females it is yet a small fraction more. The 
result is that, among males, there is a loss of 9,692,505 weeks' 
work in every year, and among females a loss of 10,592,761 
weeks. Thus we may believe that our whole population 
between 15 and 65 years old do, in each year, 20,000,000 weeks' 
work less than they might do if it were not for sickness. The 
estimate is so large that it must, oh first thoughts, seem im- 
probable ; but, on fair consideration, I believe it will not seem 
so. For the members of the Manchester Unity, who are in the 
working time of life, the reckoning is certainly true, and it is 
founded on the experience of between 300,000 and 400,000 
members. In respect of health, they may represent the whole 
population at least as well as any group that could be taken. 
They are not very strictly selected ; they are not picked lives ; 
yet they are such as are able, when they are in health, to earn 
good wages or good salaries ; and, as their prudence in joining 
this association shows, they are comparatively thrifty and care- 
ful persons. Thev do not, at all events, include many of the 
habitual drunkards, the cripples or utter invalids, or those 
who, through natural feebleness, or early disease, or mere pro- 
fligacy, cannot earn enough to become members or maintain 
themselves in membership. Neither do they include many of 
the insane, or imbecile and idiotic, of whom there are, in our 
population, nearly 70,000, doing no work, and losing not less 
than 3i millions of weeks' work m the year." 

No further proof is necessary of the great loss the com- 
munity suffers from sickness, ana therefore as death statistics 
are practically our only measure of the prevalence of sickness, 
and the only generally-available statistical measure of the 
health of communities, it is of the utmost importance that we 
should know the exact value to be attached to these measures, 
and the fallacies to which we are liable in making use of them. 
Most of you — indeed, I think I may say all of you — are familiar 
with the paragraphs which appear weekly in our newspapers 
announcing that tne death rates of such and such towns are so 
many per thousand and with similar statements, recurring 

auarterly or annually, for the whole of each of the three 
ivisions of the United Kingdom and of their various sab- 
divisions. Thus, if the following list be examined, we find that, 
among the great towns of the world, the death rates, taken 
ii|x>n an average over a series of years, vary from 19*9 in 
Christiania to 48-0 in Madras : — 



Calcutta 30-9 

Bombay 34*8 

Madras 48*0 



Paris *.. 26*4 

Geneva 22*6 

Brussels 25*4 
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25-9 


Trieste ... 






34-1 


261 


Home ... 






28-6 


24-6 


Naples ... 






31-4 


24-8 


Turin 






26-8 


19-9 


Venice ... 






28-5 


42-1 


Alexandria 






42-4 


29-0 


New York 






27-7 


25-8 


Brookljrn... 






23-6 


Z5-1 


Philadelphia 






20-6 


31-2 


Baltimore 






22-2 


34-0 


London ... 






220 


27-9 


Dublin ... 






27-9 


37-1 


Edinburgh 






21-4 



Amsterdajn .. 
Sotterdam •• 
The Hague 
Copenhagen .. 
Christiania 
St. Petersburg 

Berlin 

Hamburg 
Dresden ••. •• 
Breslau ... •• 
Munich ••• .. 

Vienna 

Buda Pesth •. 



Now when reading these various paragraphs many of you 
might say, " Oh ! such a place is very unhealthy; the death-rate 
is 40 per 1,000, and sucn another place is 20 per 1,000 — ^just 
think if I lived in the former place my chance of life would be 
only half what it would be if I lived in the latter." Undoubtedly 
the death-rates published weekly, quarterly, and annually by 
my colleagues in England and Scotland, and by me in Ireland, 
are primd facie evidence of the relative healthiness or un- 
healthiness of the population to which they refer, and no 
doubt a very high death-rate does in nearly every case indicate 
unhealthiness, and a very low death-rate indicates healthiness 
of the population to which it relates ; but it does not at all follow 
that a death-rate of, say 40 per 1,000 in one place indicates double 
the unhealthiness that a death-rate of 20 in another does. To 
speak in common parlance, the high death-rate really indicates 
that the population to which it refers has a delicate constitution, 
and that with a low death-rate a robust constitution. It would 
be impossible in the time at my disposal on the present occa- 
sion, to consider all the details whicn may tend to modify the 
significance of comparative death-rates, but I think it will be 
instructive to deal with some of the more important. It is 
important, in the first instance, to inquire under what cir- 
cumstances we may expect to find a low and a high death- 
rate respectively. If a people, well-fed, well-housed, and well- 
clothed (in fact well-off), and the district is well-drained^ and 
the climate moderate, we may expect, all other things oeing 
equal, to find a low death-rate. 

Yet, if the people are employed at unhealthy occupations, and 
if the population includes an undue proportion of young child- 
ren, or very old people, the death-rate will be high. 

If, on the other hand, a population is badly feo^ badly housed, 
and the district is badly drained, we may expect to find a high 
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death-rate, even although the occupations are healthy, and 
the age constitution of the population duly proportioned. 

In estimating the value of death-rates as a test of healthiness, 
there are some elements to which too much importance appears 
to have been attached. It is too much the custom to attach 
exaggerated importance to the proportion of deaths from 
" zymotic '* diseases of an infectious or catching nature as 
evidence of unhealthiness* 1 admit that the prevalence of in- 
fectious diseases and their fatality is a very important element 
in estimating the health of a community ; nevertheless, if the 
death-rate from any particular group of diseases was taken as a 
single test of unhealthiness, I should choose the constitu- 
tional, not the zymotic group, as the most reliable. If we take 
London and Dublin for example, and contrast them as to the 
relative mortality from particular groups of diseases, we find 
that the deaths from zymotic diseases, years 1871-80 were 59*3 
per 10,000 of population in Dublin, and 48'5 in London, or 18 
per cent, greater in Dublin, whereas the death-rate from con- 
stitutional diseases in Dublin was 52*6, while in London it was 
42*0, or 20 per cent. less. The total death-rate in Dublin 
during the decade was 283 per 10,000, and in London 235, or *48 
less. 

Again, the infantile death-rate is much relied on, but a low 
infantile death-rate is quite consistent with a high general 
death-rate, as, for instance, happens to be the case in Dublin, 
where the general rate of mortality is high, but the infantile 
mortality is comparatively low. Attempts have been made from 
time to time to estimate what should be the death-rate of a 
healthy community, but in my opinion all such efforts have 
been signal failures ; and we are (friven to depend upon com- 
parisons of death-rates in various countries with one another, or 
comparisons of different portions of the same community with 
the whole or with one another, as the only tests of the healthiness 
or unhealthiness of such communities. Thus, the average annual 
death-rate of the population of England and Wales for ten 
years, 1871 — 80, was 21*4 ; while in London it was 22*5. In 
Scotland it was 21*6 for the same period. 

In L*eland for the same decade it was 18*3, and varied from 
28*3 in Dublin to 14'1 in the rural districts of Connaught. 

Now, do these varying rates truly represent the relative 
healthiness of the different communities to which they refer ? 
I state, unhesitatingly, that they do not; that in some of 
these districts the people are less unhealthy, in other cases 
more unhealthy, than the rates represent them to be. 

It is, therefore, of the utmost importance that when we 
find that prima facte a community has a very high death-rate 
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or a very low death-rate, or even in some cases an average death- 
rate, we should minutely investigate all the elements which 
compose such an exceptional death-rate, then having hunted 
down the peculiar elements to their habitat in a particular 
place, class of life, age, sex, or occupation, we shall be in a 
position to rightly estimate the significance of the high or low 
death-rate, as the case may be. 

It will be necessary, in making such investigations, to con- 
sider the death rate in relation to the following conditions : — 

1. The locality in which the people live ; its climate, soil, 
&c. ; its drainage ; the density of the population, and the mode 
in which they are housed. 

2. The wealth or poverty of the people, and their means of 
obtaining food and clothing. 

3. The occupation and social position of the people, and the 
proportion of each class to the whole and to one another. 

4. The age-composition of the population, i.e. the population 
living at each age, and therefore their expectation of life. 

5. The diseases of which the people die. 

6. The relations of births, marriages, and deaths to one 
another and to the population. 

I shall now endeavour to touch upon each of these questions, 
and consider how far statistical measures can be fairly applied 
to their solution. 

We have no statistical measure which can be applied as a 
test of the healthiness of a particular locality as such, although 
we can state with a considerable degree of accuracy that we 
are not likely to find a healthy population living in swampy 
grounds, or in a low-lying locality, which is not sufficiently 
drained. We also know that the inhabitants of a damp district 
may have their health materially improved by the drying of the 
soil by drainage works. 

In the matter, however, of climate we can apply statistical 
tests, and I would take the familiar example of Dublin and 
London to illustrate this point. In Dublin we have a delicate 
population as compared with London. If we take the tem- 
perature of the air as one of the most important elements of 
climate, we find that the means for Dublin and London are 
not very different, Dublin being somewhat more equable in 
its temperature and therefore more favourable to delicate 
peoi)le. 

Table II. shows by weeks a comparison between the death-rate 
in Dublin for five years ending 1883 with the mean temperature 
for the same period, and Table III. shows similar conditions for 
London* If curves be constructed representing the variations of 
weekly mean temperature in these two districts, compared with 



Digitized by 



Google 



88 



g I. 



1^ 

ft C» 

0.9 
2 S 



g ►> 

:§ - 

i| 

II 

■Si 

« a 

Xi o 



*aon«TQdod 
JooooiJO<I 



unDwed 



aop«[iidod 
JooooiJed 



'ojn^wod 



nofiBiQdod 

jooooiJod 



*0Jlt)«J9d 

-m9x a«9H 



*aon«indod 
joooOTJod 

e*»aq»wa 



'azn^vod 



'QOHvindod 
JO 0001 Md 



'OJii}«j0d 
-inexuwH 



• VOM. JO "OK 



55 



I 



'aoi^vpidod 
JO 0001 J»d 
©»tBHqi»»a 



*ani9«jed 
-max OTOJH 



'aopvindod 
jooooiJ»d 



■ojtiiuod 
-nxaxQ'Mjf 



® 



1'^ 



OQPh 



*aoT)vindod 
joooOlJad 

9*»aq*TOa 



"ojinvjod 
-maxawR 



*ao|)«indod 
jooOOlJod 

e»»aqiwa 



■9JmiU9d 



-aoitvindod 

;ooooiJ»d 

o»»aq*»^ 



*oia)«i9d 
-max a«9H 



T(00ii|0-oii 



iLDDBBBS TO SBOTIOK I. 

«p^^0000^00'^'^'^«0e0^Cq00^t-.^05«0CIO9"^ 



*<*»* "^ t» r- qp ^• t- oD .!^ ih 






OOOOQO<^Ot^94kOt^O 






,7^cO'7ipoaqpxp«Qpgi 



T}4COC^CIC^'^OOC9iO>Oi-HlOtOOQ 

fe 3^ ^ b 22 Sri s £2 28 & ;S; i ;2 






ooc«<Ma^a^'^ooc4i-tu:dooo»Qog> 



,»opa)OQpij»^(X)7^aD^Oi'^i7Hr-«i-iepoo«t»pci 






,^ppr-oo74f74(X)9»oOi7iepqpop^ep04aiipoqoipipq9 



••Q000Q0e00000F-i0dC0kOC0a0C0C4Q0f^^p<^Oe0CdQ0 



J««»pO«<»q0O«pxH»p7H»7^^^-■^0&'^^-0pppep0i 



S8So3§oS8SSS§SSSS5i8S5<5S2S»o 



^ 



9 



9 S 



2 S^ 

^5 



|j 



a so "* 00 oa 00 o »o CO "* <M CO 00 « t* o — • o> »o ^ -^ t» CO eo i-H o CO lO 



^ ^ T* ?^ T** ^ 9* ^ ?* T* T" *? ^ 90 1--» p p p t» *7^ "Ti* Tt< p e« p »o 04 f^i «S 



« 0» CO O »0 •* t* "* 0» O «-« 00 00 CD <M •-• « »0 W Oi CO "^ 0& 5^ »-< CO »0 ^ 5 



C<»OOOiO!IOTl<OOiiOO»-i'*»OCp i>»oprHpcp'^q>»pp»pp(N 5 
'6oaD«W'^'Tt<rt<^«cbt»'^'*ib^cfce5t-cfccfc»b'^ g 



t^qaoeoooco"^ ^o>^oooot*t>o>'«r co»oooi-ta"^Oi-H^^coo ^ 



O««C0»O0&t-Q00»^Oi000C0C0t*C«'^0iO00»OC0CTp»0i7««l £ 



^Qp 1-^000 Cdi> toio op i^co^Qoa&aa Odcoc^oa ^ Ci^t^eoce CO CO J| 



-,««*««t.«o»o-g«3;325;22SsaSSa8SS * 



Digitized by 



Google 



2 



• 

es 

u 

H 

^1 

I? 



GQ 



*DOi||V|lllIod 

jooooi»d 



'Miitviad 



THOMAB WfilGLEY GBIHSHAW. 89 



^O ^ « ^ ep o »p t*ao ^ i-H b« ^ CO o& ^ »- ^ oa eo 00 p o» o 



-iiop«|ndod 






'Mn^vjsd 



SS§SSBSB5tS5 S 35 $ « S ? S 5 S; S 35 5! 



)8 



IIOfltlQdod 

|O000I-x«<i 



»p<N^»fi^ooc^t*^'<t<cocooa«cO'^oOkoaoo>i>co»ooo 



-Oiimwnd 



•^^ap9';40io<<|49^cqi-iOt«tfd^fiOOkOCD'^aoqp'^ 



I 



■aopvfiMlod 
jooOOl<>«I 



«7iO»(NQOeOC<IQOOO>dOCOO&OQOI>CD0004t-^Cd^r*ip 

c;aiSS535;8288228^^55S^SS22^a 



-«]ia«j0d 



■ooDvpidod 
looooi-rad 



5J:2522S82iJ:2S53S55SSaSSl5s3S 



*Mn9«Jod 
-iiioxa«»R 



l3tQ«t0C0iQkc2SOlO>O>ClO^'^^^^aQ05^000Q00 



•^•iiJo^N 



8SSSSSgSg%^S9999:S$^$SSSS 



s 



i 



'oopvpidod 
joooowsd 



^§S^Se588SSS;5;SSaS^S2558^22252^a 






^^ SSg58SS88SiSS5;SS53S?S8a222S:2J:25J:2 



•02ll9«19d 0>06C4QOI>i-HiOOOOOi^QO^CDeDCOadkCO t«^eDiOei)i-HC0Cd9)Q0 



-QOfitindod 
jooooiJod 



-umtuad 



i 



*iiot)«iiidod 
JO 0001 -led 



-OBX^Wflf 



«o oa »c 00 cq cq 00 00 ^ i> oa 1^ 1-1 oa CO cx) .^ i-i ^ CO 00 »o eo i-H i-i «o «o t* 

8£^s;lsisin^;^^^8^^§3s^s;^2^^^2^^2i;js 



^^■^ioxoop^i-i'^aoio-H«ooo»oo&oi>«-i»«oacq^<C9a'-^»-i 



p^f-iopf74»pr*t-o»kp Od-^r*Qp^oiopc4QpicOQpTi«^f^ipOdip 

CqSS53'«fCOC^CqS88c5c5'N(NSt-i(N^i-ii-H«-if-ii-<»-«i-«^S 



uopvpidod 
JOOOOIJWl 



layraimnd 
•moxawjc 



'^MiilO'OK 



^o^'-^citc^^^cqc^o^dot^eousoooo^coco^topco^o 



■*eq^cq«oaooooooo^»-t«o>0'^pi-n>o>»-io&t*t*i>co'^»o>op 



.He,«^««t.co*o-222;«2t;S2gggg3;gg^g 



Digitized by 



Google 



90 ADDABSS TO SBOTION I. 

the weekly deaths, it will be seen (as an analysis of the tables 
proves) that while in each district sudden falls of temperature, or 
considerable cold, lasting for an extended period, are accom- 
panied by material increase of death-rate, yet the addition to the 
death-rate in Dublin under such circumstances is much greater in 
proportion to the cause than it is in London, thus showing that 
the more delicate, in other words, the less healthy, population 
of Dublin is more easily injured by cold than the more robust 
population of London. Why this is so is a separate question 
but the fact, I think, will be found proved, whenever tested, that 
a population whose death-rate is extremely sensitive to altera- 
tions of temperature, is an unhealthy population and has 
generally a high death-rate at all times. 

It has long been known that a very general relation exists 
between the density of a population ana its death-rate ; in other 
words, that where people are packed closely together we expect 
to find a high death-rate. This at first sight appears to be a 
mere truism, but I am glad to say that the ola sanitary, or 
t^nsanitary maxim, '^ that a dense population has a high death- 
rate," is becoming less true every day, it has been proved by 
the operations of artizans' dwellings companies and others who 
have undertaken to provide dwellings for the working classes, that 
with reasonable precautions very dense populations can enjoy very 
good health and nave very low death-rates. Unfortunately, how- 
ever, this old maxim has a considerable degree of truth still left, 
and a glance at Table IV. shows that there is a correspondence 
between high death-rates and density of population, which may 
be best exemplified by contrasting Liverpool and Manchester 
with Leeds and Sheffield ; but many notable exceptions will be 
observed in the same Table. The very natural inference has 
been drawn that the principal zymotic, or injections diseases 
(as they are popularly called), contribute largely to this high 
death-rate in dense populations ; a reference to Table I V. 
shows, however, that this influence cannot be very potent, and, 
indeed, Liverpool is the only instance in the Table where it is 
well marked. Some will consider that I should have taken an 
average over several years and not confined myself to construct- 
ing a Table for one year; but my experience has led me to 
believe that the variations in density of populations in towns 
are so great and rapid that it is difficult to deal fairly with the 

Juestion at any considerable distance from a Census period, 
have, therefore, confined my comparisons to the year 1881, 
where I am certain of the facts. It would appear that more 
can be done by rearranging and redistributing the dense popu- 
lations within existing areas than by making futile attempts to 
diminish density. Working people must live near their work, 
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TABLE IV. — Sfunoing the number of persons to an acre^ the death- 
rate per 1,000 living^ from all causes^ and from principal zymotic 
diseases in 13 totvns of the United Kingdom in the year 1881. 



CkUea and Towns. 


Persons per 
acre. 


Death rate per 

1.000, all 

causes. 


Death rate per 
1,000. Princi- 
pal Zymotic 
diseases. 


London 


60-8 
106-3 
47-9 
79-6 
14-4 
14-6 
46-6 
26-5 
141 
34-7 
35-4 
64-8 
84-9 


21-2 
26-7 
20-0 
25-5 
21-6 
21-1 
19-6 
19-7 
27-0 
23-6 
26-2 
20-1 
25-2 


3-6 


LiTerpool 


4-6 


Birmingham 

Manchester 


27 
2-3 


Leedfl 


2-9 


Sheffield 


2-7 


Bristol 


2-3 


Bradford 


2-0 


Dublin 


2-5 


Bplfiwt 


2-4 


Cork 


4-0 


lyinhiirgh 


2-7 


Glasgow 


3-2 







or at all events not very far from it, and the experience of 
artizans' dwellings companies has proved that density of popu- 
lation and good nealth are quite compatible with one another. 
We have not the means (except in Ireland) of measuring house 
accommodation by statistical standards, and it is much to be 
regretted that the system adopted in taking the Irish Census, 
of ascertaining exactly the nature of the house accommodation 
of the people has not been adopted in other countries. It 
would be out of place to go into details on this question now, 
and I must refer to the reports of the Irish Census for infor- 
mation upon the subject.* 

The next question to discuss is the wealth or poverty of the 
people, and consequently their ability to obtain the necessaries 
of life, in the way of food, clothing, and house accommodation. 
I have made many attempts to establish statistical tests of these 
conditions, but the absence of reliable statistics of wages, the 
variations in the method of relieving the poor and needy, 
through the Poor Law or otherwise, have quite baffled my 
efforts. I believe statistics on these subjects would be difficult 
to compile, though not impossible ; and, if compiled, I believe 
it would be difficult to utilize them. 

* Beports of the Census Commiasioners for Ireland for 1841—51—61—71 

and 81. 
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Closely connected with the Question of the poverty or wealth 
of a commnnityy as a test of tne significance of its death-rate, 
is that of the social composition of the commnnity. 

It is a matter of the utmost importance, when applying the 
death-rate as a test of health, that the relative numlbers of the 
population belonging to each social class should be known. We 
are all, unfortunate^, too well aware of the fact that the death- 
rate among the " weekly-wage-eaming " class, especially among 
children, is higher than in the classes above it. Now, although 
the Census returns take note of the occupations of the people, 
they do not take note of the numbers of persons dependent for 
subsistence on each kind of occupation; thus, the Census 
reports tell us how many blacksmiths there are in the United 
Kingdom, but do not tell us how many blacksmiths' wives and 
children there are, and therefore how many persons are supported 
and dependent upon the trade of the blacksmith. 

Some years ago the Dublin Sanitary Association — which has 
had so much to do with the organizing of this Congress — con- 
sidered this question, and determined when the next census 
period approached, that they would ask the government to in- 
clude returns of the social condition of the people of Dublin in 
the census returns for 1881. The government at once acceded 
to the request, and Table V., extracted from the annual summary 
of the weekly returns issued by my department, shows for the 
Dublin registration district, the number of the population belong- 
ing to each class, as extracted from the census returns of 1881, 
and their death-rates for the year 1883. 

The variations in the death-rate between the classes and the 
sub-classes are remarkable. For example, in the "professional 
class" the death-rate is but 19*8 per 1,000, while in the 
*^ general service class and workhouse inmates" it is 36*8, or 
nearly double. Among domestic servants it is but 9*1, while 
among labourers it is 34*4, although both are drawn from the 
same stratum of society. These returns, and the use to which 
I have applied them, exist only for Dublin. In Dublin this 
method of dealing with mortality statistics is only in an experi- 
mental stage, and therefore must have many imperfections. 

As similar statistics do not exist for any other locality, com- 
parisons cannot be instituted between Dublin and other places, 
but nevertheless some lessons may be learned from studying the 
Dublin figures which may serve as useful illustrations of the 
point under discussion. 

Table VL shows, by age-periods, the composition of the 
various social classes, and Table VII. gives a summary, by per- 
centages, of the more important elements in Table Vl. 
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TABLE Vn. — Showing proportion per cent of persons living 
in the Dublin Registration District at each age period who 
belonged to each of the classes of ^^ occupations^' and social 
position in 1881 : 



OLABSn. 


All 
ages. 


Under 5 
yowB. 


5 and 

under 

15. 


15 and 

under 

20. 


20 and 

under 

40. 


40 and 

under 

60. 


60 and 

under 

80. 


80 
and up- 
wards. 


AUdaaaes. 


100-0 


100-0 


100-0 


lOO-O 


100-0 


100-0 


100-0 


1000 


I. Profeflsionalandln- 
dependent Class ... 

II. Middle Class 

III. Artixan Class and 
Petty Shopkeepers. 

IV. General Service) 
Class (. 


8-7 
16-4 

80-6 
44-3 


6-0 
16-6 

34-5 
43-0 


7-4 
17-1 

83-6 
41-9 


6-9 

20-8 

30-1 
42-2 


7-7 
17-2 

290 
461 


10-4 
13-8 

30-6 
45-2 


18-4 
10-8 

26-3 
44-6 


25-9 

22-2 
44-4 


V. Inmates ofr 
Workhouses f 



Time will not permit an analysis of the interesting informa- 
tion contained in these two tahles ; hut I would point out that, 
in the larger groups which are dealt with in the summary (VTI.), 
the proportions living at different ages in each class of the popu- 
lation of Dublin do not differ as widely from one another as 
some might contemplate. I shall have again to refer to this 
point, when dealing with the relations of age-composition of 
populations to death-rate, to illustrate which, in connection with 
social class. Table VIII. has been constructed, where the death- 
rates of children under five years of age are set out by social 
class. It may be observed, in passing, that the death-rate of 
children among the professional group is 21-8 per 1000 living, 
while in the general service class, ana workhouse inmates com- 
bined, it is 107 per 1,000 living, or about five times the propor- 
tion. 11.1 v . 

The next point to be considered m the application of 
statistical measures of health is the age-composition of the 
community to which the measure is to be applied. The 
number oif persons living at different ages differs materially 
in different communities. In Table IX. the proportion of 
persons per 1,000 living at each age is compared for 
England and Ireland. From this it would appear that the 
number of very young people in England is relatively much 
greater than in Ireland, the number of children under five 
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TABLE YTLL.— Shewing the death rates in 1883 per 1,000 
living, under 5 years (according to the Census of 1881), for 
each group of occupations in the Dublin Registration District 



OocmpftUon or Social Position. 



All Children tTNDEB 5 TBAR8 

CLASSES. 
Deaths of children under 5 years m thefarmUes of the— 

I. Professional and Independent Class 

II. Middle Class 

III. Artizan Class and Petty Shopkeepers 

IV. General Service Class ) 

V. Inmates of Workhouses)" 

I. Professional and Indkpendent Class— 

1. Clerical, Medical, Le^l, and other professions, Naval and 

Military Officers; and Heads of Public Departments 

2. Merchants and Manufacturers, Higher Class 

3. Persons of rank and property, not otherwise described ... 

II. Middle Class— 

4. General body of Officials— Civil Service, Banking, &c. ... 

5. Traders (except Petty Shopkeepers), Business Managers, 

&c 

6. Clerks and Commercial Assistants 

7. Miscellaneous— including all Householders in second-class 

localities not included in above 

III. Artizan Class and Petty Shopkeepers— 

8. Working Engineers, Engravers, Printers, Watchmakers, 

and Jewellers. 
ft. Building and Furnishing Trades 

10. Clothing Trades 

11. Pood Supply Trades 

12. Other trades and callings ranking with trades 

13. Petty Shopkeepers 

IV. General Service Class — 

14. Army, Police, Postal Delivery, and Prison Services, &c.... 
16. Domestic Servants 

16. Coach and Car Drivers, Vanmen, &c. 

17. Hawkers, Porters, Labourers, &c 

V. Inmates of Workhouses 



Bate per 

1,000 UvlDC 

under 6. 



80*6 

21-8 
64-9 
70-2 

107-0 



32-0 

8-6 

16-6 



48-3 
62-3 

88*6 



79-9 
80-1 
65-4 
66-6 
66-7 
81-8 

83-2 

26-4 

83-5 

110-7 



years being 135'5 per 1,000 inhabitants in England, as com- 
pared with 111 "3 in Ireland. In the case of infants under 
one year it is more remarkable, there being 29 " babies " 
in England to 20"3 in Ireland, a fact which is very 
different from commonly received opinions. At the other extreme 
of life we find that there are more old people in proportion in 
Ireland, where those above 60 number 106*2 per 1,000 of the 
population, than there are in England, where they number but 
73-8 per 1000. 

Now as very young children die at a greater rate than 
older children, or persons in middle life, we might expect the 
death-rate of England to be much higher than that of Ireland, 
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TABLE DL — Showing the age-eompositions of the populations of 
England and Ireland in 1881 : — 





Enoland. 


IaEI.ANI>. 






Number in 




Number in 


F&^ia. 


Fopnlation. 
1881. 


every l.OOO 

of the 
Population 


Population. 
1881. 


every 1000 

of the 
Population 


Under 1 year 


758,113 


29-0 


104,965 


20-3 




684,412 


26-3 


102,098 


19-7 


2 „ 8.... 


704,409 


27-1 


118,864 


28-0 


3 „ 4.... 


691,695 


26-6 


122,507 


23-7 


4 „ 5.... 


687,235 


26-6 


127,554 


24-6 


Total under 5 


8,520,864 


135-5 


575,983 


111-3 


5 and under 10. . . . 


8,147,396 


121-2 


621,637 


120-1 


10 „ 15.... 


2,800,331 


107-8 


616,370 


119-1 


15 „ 20.... 


2,547,232 


98-1 


558,956 


108-0 


20 „ 40.... 


7,663,086 


295-1 


1,362,325 


263-2 


40 „ 60.... 


4,379,264 


168-5 


889,726 


172-1 


60 and upwards 


1,916,266 


73-8 


549,839 


106-2 


Total 


25,974,439 


1,000-0 


5,174,836 


1,000-0 



TABLE X. — Showing the age^ompoeitions of the populations of 
London and Dublin in 1881 : — 









DUBLIN. 




LONDON. 


(DnbKn Olty, Bathmines, Donny- 
brook, BlAckrock, AKlogBtown). 












Number in 




Number in 


Age 


Population 


every 1000 


Population 


every 1000 
of the 


Periods. 


1881 


of the 


1881. 






Population. 




Population. 


Under 1 year 


111,593 


29-2 


7,714 


23-7 


ToUl under 6 


497,044 


130-2 


34,996 


107-6 


5 and „ 10 


419,740 


110-0 


30,609 


94-1 


10 „ „ 16 


366,111 


95-9 


28,226 


86-8 


15 „ „ 20 


368,628 


96-6 


32,482 


99-9 


20 „ „ 40 


1,277,634 


334-8 


113,700 


349-6 


40 „ „ 60 


647,651 


169-7 


60,756 


186-8 


60 and upwards. 


239,775 


62-8 


24,456 


75-2 


Total 


3,816,483 


1,000-0 


325.225 


1,000-0 



G 



Digitized by 



Google 



98 



▲DDBSS8 TO 8B0nON I. 



but it IS only a little higher. And why is thist Because 
the old people, whose lives are also precarious, are more 
numerous in Ireland than in England, and thus tend to diminish 
the excess of mortality of England over Ireland. Table X. 
makes a similar comparison between the age-periods of London 
and Dublin with somewhat similar results as regards age-com- 
position of the population, but the results of the investigations of 
the death-rate will prove very different. 

I have just referred to the fact that death-rate varies much 
at different periods of life, being high at the extremes, where 
the feebleness of infancy and of old age renders the very ydang 
or very old liable to death from causes which would scarcely 
affect those in the robust health of adult or middle life. In 
Table XI. we have set out by age-periods the death-rates of 
the populations of England and Ireland. 



TABLE XL — Showing the populatum of England and Ireland 
by age-periods according to tlie Census of 1881, and the death- 
rate at each age period for the same year : 





ENGLAND. 


IRELAND. 




Population 
1881. 


Deaths. 


Population 
1881. 


Deaths. . 


Ape 
PeriodB. 


Number. 


Rate 

per 1000 
living. 


Number. 


Rate 

per 1000 

Uving. 


AUwres 


25,d74,439 


491,935 


18*9 


6,174,836 


90,035 


17-4 


Under 1 


753,113 


114,976 


152-7 


104.966 


11,481 


109-4 


1 & under 2 


684,412 


35,033 


51-2 


102,093 


3,366 


83-0 


2 ., 3 


704,409 


15,682 


22*3 


118,864 


2,142 


180 


3 „ 4 


691,695 


10,577 


16-3 


122,507 


1,436 


11-7 


* . 6 


687,286 


7,914 


11-6 


127,554 


1.065 


8-3 


Total under 6 


8,520,864 


184.182 


52-3 


576,983 


19,490 


33-8 


5 & under 10 


3,147,396 


18.084 


5-8 


621.637 


3,072 


4-9 


10 „ 15 


2,800,331 


9.102 


3-3 


616,370 


2,275 


3-7 


16 „ 20 


2,547,232 


11,806 


4-7 


658,956 


2.990 


5-8 


20 .. 26 


2,328,226 


14,103 


6-1 


477,296 


3,480 


7-3 


26 „ 35 


3,793,461 


30,681 


80 


633,782 


5,526 


8-7 


36 „ 45 


2,940,753 


36,222 


11-9 


658,776 


5.770 


10-3 


46 „ 55 


2,173,446 


37,067 


16-2 


443,056 


6,069 


161 


65 „ 66 


1.534,086 


47.337 


80-8 


364,120 


10,836 


29-8 


65 „ 75 


852,424 


53,607 


611 


213,571 


13,539 


63-4 


75 ., 85 


298,072 


40,214 


128-9 


93,676 


12,324 


131-6 


85 and upwards 


38,148 


10,530 


243-3 


17.616 


4.064 


230-7 
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It will be observed that in both countries the highest death- 
rate is among children, the deaths under one year being 109'4 
per 1,000 living at that age in Ireland, and 152*7 per 1,000 in 
England, as compared with general death-rates of 17*4 and 18*9 
respectively. The table shows that the death-rate steadily 
decreases as age increases, until the age-period of from ten to 
fifteen years is reached, when the rate reaches the minimum 
both in Ireland and England, being 3*7 in Ireland, and 3*3 in 
England. After this period the troubles and risks of life are 
entered upon, and the death-rate steadily rises until the age of 
sixty-five is passed, when the rate increases by enormous strides. 
It is remarkable, on comparing Ireland with England, that 
up to the age of ten the deatn-rate of English children is higher 
than that of Irish, and after that period the Irish death-rate is 
almost uniformly in excess of the English. It looks as if the real 
straggle for existence were harder in Ireland than on the other 
sideof the Channel, This, however, is not likely to be the case, and 
the difference is probably owing to the larger emigration from 
Ireland. It is well known that in all countries of Europe it is the 
most able-bodied, strong-minded, and enterprising who emigrate, 
to seek wider fields for their energies than are afforded by the 
overcrowded countries of the Old World. This principle affects 
Ireland more than England, just in proportion as the number of 
emigrants is greater; the able-bodiea and energetic go, the 
delicate and less active remaining. The higher death-rate among 
children in England as compared with Ireland cannot, however, 
be thus explained. Is it that Irish mothers are more careful of 
their little ones than English mothers ? I trust that, with all 
our differences, there is none between Englishwomen and Irish- 
women in their love and care of their little ones. Indeed, it 
would ill become me to enter upon such a comparison, as my 
mother was an Irishwoman, and the mother of my children is 
an Englishwoman. The explanation is simple, though it may 

nrise some : it is the difficulty of bringing up healthy 
h^n in large towns, and the mothers leaving them, to work 
in mills or at other occupations. 

In England there are many more large towns than in Ireland. 
In England of the 25,974,439 people (according to the census^ 
of 1881) 14,626,131 live in towns having a population of 
10,000 or upwards, and 11,348,308 live in country districts and 
small towns. 

In Ireland of the 5,174,836 only 845,839 live in towns witli 
populations over 10,000, while the balance 4,328,997 live in 
country districts and villages. In other words 56*3 per cent. 
of the English people belong to town populations, and but 16-3 
per cent, ot the Irish people live in considerable towns. 
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The following statement, showing for 1881 the proportion 
of deaths under one year to every thousand births, demonstrates 
the danger to infant life in large towns ; and shows that this 
danger is, as a rule, greater in manufacturing than in other 
towns : — 



London ... 
Birmingham 
Manchester 
Edinburgh 



154 
167 
176 
135 



Glasgow 

Dublin 

Belfast 



151 
170 
147 



Again, with a view of testing the question further, I take two 
registration counties of England, namely, Lancashire and Somer- 
setshire, the former of which contains a large population resident 
in towns and the latter a small proportion of its population so 
residing, and I find that in the former case the infant death- 
rate was 167, while in the latter it was only 116. 



TABLE Xn. — Sliovnng by age-periods the death-rate per 1,000 
Kving at each period in London and in DubUn in 188L 



Age-Periods. 


Deaths per 

1000 living in 

London. 


Deaths per 

1000 living in 

Dublin. 


Under 1 vear 


175-4 
35-7 


213-2 


1 and under 5 vears 


38-9 






Total under 5 vears 


670 


81-2 






5 and under 20 vears 


5-2 


8-5 






TntAl under 20 vears 


23-8 


28-6 






i?0 and under 40 vears 


8-9 

20-7 

62-0 

204-3 


14-7 


40 ., 60 , 


32-2 


60 ., 80 • 


90-0 


80 years and upwards 


243-1 


Total 


21-2 


27-0 
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The difference in mortality, not only among infants, but at 
other ages, in some towns, as compared with others, cannot be 
altogether attributed to the peculiarities of a manufacturing 
population, for if we compare London and Dublin, neither of 
which can be considered as inhabited by populations especially 
engaged in manufacturing industries, we find, according to 
Table XII., that the mortality of Dublin at all ages, especially 
among infants, far exceeds that of London. 

Now, why is this ? I am unable, from want of information, 
to give a positive answer to this question ; but I believe that a 
great deal of the difference depends on the social condition of 
the communities, and the more prosperous condition generally 
of the lower social strata of society in London than in Dublin. 

This is, no doubt, a bold assertion, especially when we know 
how great are the miseries of outcast London. If, however, we 
look again to the social condition table for Dublin (Table VI.) 
and to the mortality tables (Table V.) by social classes, we see 
that the vast bulk of the infantile mortality takes place among 
the "general service'* and "pauper" class, which (Tables V. 
and VI.) constitute nearly half (44*3 per cent.) of the popu- 
lation of the Dublin registration district. 

It is a melancholy fact, but nevertheless it is a fact, that the 
struggle for maintenance among the members of a large family 
(andindeed not unfrequently m a small family), in the lower 
strata of society, is so intense, that it results in the injury of all 
the members, and the death of many. This is really one of the 
first questions of the day, and one which, unfortunately, has 
not b^n sufficiently attended to by many social reformers, but 
with which I cannot deal here. 

In connection with the question of the efTect of age-compo- 
sition of a community in relation to its death-rate, I would draw 
special attention to some remarks on the subject in the summary 
of births and deaths of the Eegistrar General for England, for 
the year 1883. In this summary a very ingeniously constructed 
table is introduced, by which this effect oi age-composition on 
death-rate of population is shown, and death-rates corrected 
according to standards derived from the age and sex composition 
of the population of England and Wales, are given for all the 
large towns of England and Wales and then compared with the 
recorded death-rates. In some cases the differences between 
the two rates are very considerable. I have had some experi- 
mental calculations made on Irish death-rates, based on the 
principles suggested by the Registrar General of England, and 
there can be no doubt that such investigations will tend to throw 
farther light on the statistical measures of the health of com- 
munitiea. 
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TABLE Xm. — Average death-rates per 10,000 for certain 
diseases and groups of diseases in the Dublin Registration Dis- 
trict and the London Registration District for the decade 1 87 1-80. 



Name of Disease. 



Death-rate, per 10,000 living. 



Dublin. 



London. 



Zymotic Diseases : 

Small-pox 

Measles 

Scarlatina 

Diphtheria 

Whooping Cough . . . . 

Fever 

Dysentery 

Diarrhoea 

Other Zymotic Diseases 

Total 



9-2 
6-4 
9-6 
11 
6-6 

10-0 
0-6 
7-6 

10-4 



4-4 
6-1 
6-0 
1-2 
8-2 
3-8 
0-2 
9-4 
10-2 



593 



48-5 



Constitutional Diseases : 

Phthisis or Pulmonary Consumption 
Other Constitutional Diseases .... 



31-6 

2ia 



24-3 
17-7 



Total 

Local Diseases : 

Brain and Nervous System 

Heart and Organs of Circulation 

Eespiratory Organs 

Digestive Organs 

Other Local Diseases 

Total 

Developmental Diseases 

Violent Deaths 

Unclassified and Ill-defined 

All causes 



62-6 



42-0 



38-3 


25-4 


13-4 


12-4 


56-9 


47-2 


9-6 


9-7 


60 


7-2 



124-2 



101-9 



36-8 
6-7 
4-9 



24-1 
8-0 
0-6 



283-5 



225-1 
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At the commencement of these remarks I said^ when speaking 
of the importance attached to the death-rate from zymotic diseases 
as a measure of health, that if I were to take the death-rate for 
any particular group of diseases, I would choose the constitu- 
tional, not the zymotic, as the test. 

I would here again refer to the instances of Dublin and 
London as useful examples, the former being an unhealthy, the 
latter a healthy town population. 

Table XIII gives a summary for ten years of the rate of 
mortality from various causes ia Dublin and in London. 

It will be observed that in nearly every instance the death- 
rate of Dublin is somewhat in excess of that of London ; in 
many diseases the excess is small. 

Thus, in the case of the zymotid diseases, the excess of Dublin 
over London is not, proportionately, nearly so great as in the 
case of constitutional diseases ; in the former case the ratio is 
59-3 to 48-5, in the latter 52-6 to 42-0. 

Among the constitutional diseases we find that the death- 
rate per 1 0,000 from phthisis or pulmonary consumption alone is 
31*5, against 24*3, and closely connected with this we find that 
the death-rate from diseases of the respiratory organs is 56*9 
in Dublin, against 47 '2 in London. This accords with my 
former remarks on the delicacy of the population of Dublin 
compared with London as measured by the effect of sudden 
falls of mean temperature on the death-rate of these two towns. 
I believe that the prevalence of the class of diseases termed 
" constitutional," as measured by the death-rates from these 
diseases, will be found to be a better gauge of the health of the 
community than the prevalence of any other single class of 
fatal affections, and in this sense these diseases may be truly 
termed " constitutional," whatever objection there may be to the 
term when viewed by the scientific nosologist. 

My remarks have now extended almost beyond the limits 
which should be placed on an address such as this, and I shall 
not attempt to analyse the statistics which are available 
regarding the relations between marriage-rate, birth-rate and 
death-rate ; but I think I may ask you to take my word for it 
that when these three rates do not bear a due proportion to one 
another in any given community there will be found to be 
serious defects in the health of that community, and not im- 
probablv a serious defect in its moral as well as its physical health. 
The relation between cleanhness and godliness is deeper than 
many who use the common proverb are aware. 

In conclusion, I have a word to say about the contrast between 
the health of the inhabitants of town and country districts. I 
have recently been engaged upon an analysis of the returns of 
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marriages, births, and deaths in Ireland for the ten years com- 
prised between the census periods of 1871 and 1881. The report 
on this subject has been recently presented to Parliament, and will 
soon be in circulation. From this analysis I find that the deaths 
in the districts in Ireland, comprising towns with a population 
of 10,000 and upwards, during the decade were at the average 
annual rate of 225*1 per 10,000 of the inhabitjints, while m 
the districts which comprised no considerable towns the rate 
was only 166*2 per 10,000. From the principal groups of diseases 
the rates were as shown in Table XI V. : — 

TABLE XlV.—Shomng the death-rate per 10,000 of the mean 
population from certain causes in districts containing towns of 
a population of 10,000 and upwards ; in rural districts; and in 
all Ireland for the 10 years 1871-80. 





Bate per 10,000 living. 


Cause of Death. 


In Town 
Districts. 


InBural 
Districts. 


Inalllreland. 


All causes 


2251 


166-2 


182-6 






Small Poi 


3-8 
3-2 
6-5 

0-8 
4-4 

7-2 
0-7 


0-5 
1-7 
3-5 
0-6 
31 
6-1 
0-5 


1-4 


Measles 


2-1 


Scarlet Fever 


4*3 


Diphtheria 


0-6 


Whooping Cough 

Fever 


3-5 
5-7 


Erysipelas 


0-6 






Puerperal Fever 

Childbirth 


0-8 
1-0 


0-6 
1-1 


0-7 
1-1 






Influenza 


0-1 


0-2 


0-2 






Dysentery 


0-5 
5-6 
0-2 


0-5 
2-6 
0-1 


0-5 


Diarrhoea 


3-4 


Cholera 


0-1 






Phthisis or Pulmonary 
Consumption 

Diseases of Eespiratory 
Orsrans 


27-7 
38-4 


16-4 
22-6 


19-6 
27-0 






Violence 


6-2 


3-4 


3-9 






Other causes and unspeci- 
fied causes 


1190 


103-7 


107-9 
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It b nnnecessary to give a detailed analysis of this table, but 
it may be pointed out that the death-rate from nearly every 
cause is greater in the town districts than in the country dis- 
tricts. It is, however, specially worth noting that the deaths 
from consumption in town districts were at the rate of 27*7 per 
10,000 of the mean population, and in the country districts the 
rate was but 16'4, and in diseases of the respiratory organs the 
ratio was for the former 38*4, and for the latter 22'6. I shall 
not venture to analyse any further the information contained in 
this report which will be in the hands of the public in a few 
days. I must now brin^ these remarks to a close, and trust 
that I have not occupieayour time unprofitably in asking you 
to consider with me some of the many and not a few of the most 
important points we have to take into consideration when apply- 
ing statistical measures as tests of the health of communities. 



Sib Bobbbt EAWLDrsoF, G.B., the President of the Congress, 
hoped they would give a hearty vote of tbaoks to Dr. Grimshaw for 
his most instructive address. The figures Dr. Grimshaw had given 
would be useful for iuture reference and study. Great as the loss 
from sickness had been shown to be, if they had some of their tee- 
total friends there who could give a summary of the losses by exces- 
sive drinking, it would be found to amount to a much larger sum 
than the loss in the ordinary course by ill health. The rates of 
mortality in different towns were shown by the weekly returns of the 
B^istrar G^eneral, and the variations last week were from 14 in the 
lowest, to 25 in the highest locality. A short time ago he had gone 
through the suburbs and outskirts of Liverpool, and had been shocked 
beyond measure with the misery and poverty to be seen on the 
streets. He saw children covered with dirt from their toes to the 
crowns of their heads, ragged almost to extreme nakedness, shoeless 
and stockingless. He had seen a similar state of things in Glasgow 
also, and he was sorry to say he had observed it likewise in Dublin. 
Children, pretty as angels, fair, flaxen-haired, and ruddy cheeked, 
rambling about the streets shoeless and stockingless I Was this 
state of things to continue? Surely not. There were the young 
roughs, the jail-birds, brought up from infancy to know nothing but 
poverty and vice, having no inducement but to live upon Society by 
thieving, lying, and all other ways that children left to their own 
devices would pursue. The depredations committed by these un- 
cared-for children had really to be paid for by the classes above them. 
If their Sanitary Science was to be of any use to Society Sanitarians 
must go to the root of the matter and consider that it was a standing 
disgrace to civilisation to see bare-legged and naked children running 
about our streets as if they belonged to nobody. Men did not treat 
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their animals in that way — they fed and housed them — and the only 
living creatures uncared for in our great so-called civilised country 
were the lower class children. This should not be, and he hoped 
we were beginning to see that it is our duty to commence at the 
lower strata of Society and to make improvements in the direction 
which he had indicated. It used to be considered in England that 
the Irish were more rowdy than the English, but judging from one of 
the diagrams prepared by Dr. Grimshaw, Englishmen were one-eighth 
more rowdy than Irishmen, for violent deaths were eight in England 
as compared with seven in Ireland. Of course " violent deaths " 
were of all kinds, but the fact showed clearly that in England they 
could not boast of their civilisation being superior to that of Ireland. 
They in England had even something to learn from Ireland. 



On " The Administration of the Public Health Act in Ireland 
with Regard to the Duties of Officers of Healthy^ by D. Edoab 
Flinn, L.R.C.S.I., M.R.O.f., Surgeon to St Michael's 
Hospital, Kingstown. 



The subject about which I have the honour to address this 
section is one possessing some particular features of interest, 
and I trust it will not be presumptuous on my part to entertain 
the hope that the few remarks I have to offer on the working 
of the Public Health Act in Ireland with regard to the duties 
of officers of health will be of interest to the members of the 
Sanitary Congress assembled in this section. 

Having hela the appointment of medical officer of health in a 
district comprising a wide area in England for nearly six years, 
and having had considerable experience of the working of the 
English Public Health Act, I have been particularly impressed 
since my return to Ireland, two years ago, with the manner in 
which the sanitary laws appear to be carried out in Ireland, and 
it struck me that the present would be an opportune time to 
ventilate the subject of sanitary legislation in regard to the 
duties of health officers, and so court the opinions of those who 
take an interest in sanitary work. Now, I do not desire to 
appear as if finding fault with the administration of the Public 
Health Act in Ireland, but believing that the health and well- 
being of the people should be the first and most important 
aim of our legislators, and knowing that a vast deal yet re- 
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mains to be done in this question of public health in Ireland, 
I trust this paper will be received in the spirit in which it is 
intended. 

The working of the Public Health Act in Ireland has in a 
peat majority of districts well nigh become a dead letter. One 
oright exception particularly stands forth, and that is the 
administration of the Sanitary Act in the City of Dublin, 
where, under the unwearying zeal of Dr. Cameron, the super- 
intendent medical officer of health, the fever dens, the filthy 
court and lane ways, and the over-crowded tenement houses 
are fast disappearing, and the high rate of mortality which a 
few years ago prevailed, is gradually diminishing. 

One of the main causes of the slow progress of sanitary 
reform in this country, is that there are no local boards nor 
combinations of districts ; the boards of guardians are the 
sanitary authorities for the Irish rural districts, and though it 
cannot possibly be stated that they are as a general rule opposed 
to sanitary reform, yet they are never anxious to move in any 
measure of sanitary work that will cause any outlay, and are 
deep in their expressions of gratitude to their medical officers 
of health for not troubling them with verbose reports, which 
may involve them in a heavy, and in their opinion useless, 
expenditure on sewage, water, or other works, ana so year after 
year the Public Health Act is systematically evaded. 

It is well known that petty elective authorities in small 
Union districts are apt to obstruct rather than forward sanitary 
improvement of any kind, and for the most part they render 
any uniform and efficient system of administration almost 
impossible, consequently the medical officers of health and 
sanitary inspectors are powerless, and no doubt have great 
difficulties to contend with; but there is a central authority, 
the Local Oovemment Board, which seems in Ireland to be un- 
mindful of using the ordinary means in its power of enforcing 
the proper carrying out of the provisions of the PubUc Health 
Act. 

It is a noticeable fact that the reports of medical officers 
of health or inspectors of nuisances seldom, if ever, appear 
in the public press in Ireland, and consequently the public 
are left in total ignorance of the state of the health, mor- 
taUtv, and other vital statistics of the immediate district or 
neighbourhood wherein they reside. These reports are fre- 
quently left unread and consigned to the nearest waste paper 
basket, as documents of a mere formal nature that require no 
special notice on the part of the sanitary authority. Why this 
wanton neglect f Because these reports contain truths diffi- 
cult to digest. The medical officer of health may have dis« 
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covered that there is not proper sewerage in some portion of the 
urban or roral district, or his attention maj have been drawn 
to nuisances that exist which are dangerous to health. These are 
unpalatable subjects to be brought to the notice of the sanitary 
authority, and it is very possible that the parties who cause the 
nuisance, and whose property is liable to be taxed with the cost 
of constructing sewers or supplying a proper water supply, are 
members of tne Sanitary Board, and actually the medical 
of&cer is reproved for attempting to conscientiously perform his 
duty, 

'f*he difference is apparent in England, where the recognized 
primary duty of the urban or rural sanitary authority is the 
nealth of the people, where the medical officer's report is read, 
duly discussed, and the suggestions offered for the improvement 
of the health of the district promptly acted upon. 

What a disheartening prospect it is to a health officer to 
know that, time after time, his reports are unheeded, marked as 
read without being even looked at, and consigned to oblivion, 
and yet he is aware that nuisances dangerous to health exist in 
the midst of his district, that infectious diseases abound, and 
that, perhaps, he is on the eve of having to grapple with an 
outbreak of scarlatina, small-pox, or typhoid fever. There is no 
doubt much to discourage the sanitary officers from doing their 
duty fearlessly in Ireland, and to deter them from making 
painstaking reports; but still, notwithstanding these drawbacks, 
let them persevere and continue their efforts for the amelioration 
of the health of their districts, continuing to educate public 
opinion, and a time will come sooner or later when their 
efforts will be recognised, and they will reap a well-deserved 
reward. 

There can be no doubt that the sanitaiy administration of 
districts (more especially in Ireland) in which the union medical 
officers act as medical officers of health, is very far inferior 
to that of districts which have secured, singly or in combi- 
nation with others, the services of a single officer— of special 
qualifications for the post, at an adequate salary, and with a 
reasonably assured tenure of office. In England one of the 
main reasons why the Public Health Act is efficiently carried 
out, is the fact that the great majority of districts are now 
in combination, and are consequently able to command the 
services of a medical officer of health, at a fair remuneration, 
who does not practise his profession, whose duties are strictly 
limited to sanitaiy work, and who is consequently unfettered in 
his action and independent of the public around him. In Ireland, 
on the contrary, the dispensary or poor law medical officers are 
the medical officers of health, who receive a miserable dole of ten 
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or perhaps fifteen ponnds a-year, as a medical journal aptly puts 
it, to hold their tongues ana take no notice of dirt and disease 
within their districts. These dispensary doctors are generally 
the medical attendants of members of the boards of guardians, 
"who very probably are owners of property in their respective 
districts, and it is obvious that sanitary work is neglected. 

The indications are rapidly becoming numerous that the 
Local Government Board m Ireland will soon have seriously to 
take up the whole question of combinations of districts and 
unions for the appointment of a medical officer of health. It is 
impossible that tne sanitary laws can be efficiently worked in 
Ireland under the existing system. In lieu of having six or more 
medical officers of health in each district, with a superintendent 
medical officer of health (who, by the bye, is, as a rule, an 
ornamental functionair) ; there snould be one, and only one, 
medical officer of health, who should be a man free from the 
cares of practice, and whose pecuniary interests would not be 
perpetually at war with a d!ue and fearless discharge of his 
duties. In Ireland, again, the efficient carrying out of the 
details of the working of the Public Health Act seems, in the 
majority of the districts, to be encumbered by a plurality of 
executive officers, whose duties appear not to be very clearly 
defined, and, as a consequence, red-tapeism is in the ascendant, 
and the least possible amount of sanitary work is got through 
in the year. There is first an official termed a sub-sanitary 
officer, next an executive sanitary officer, then a medical officer 
of health, and finally a superintendent medical officer of health 
Surely Ireland ought to be a veritable land of health and hap- 
piness. It would DO interesting to know what are the special 
duties appertaining to these various offices. In England one 
medical officer of health and one, at most two, inspectors of 
nuisances suffice (in the majority of districts) to carry out the 
provisions of the Public Health Act effectively. 

I am informed, on reliable authority, that, in order to set the 
sanitary machine in motion, re^rcnng the abatement of a 
nuisance, or other matter affectmg the health of a district, 
each and every one of these officers has some little part to 
play, before the evil complained of can be remedied, and, as 
a consequence, it involves a period of weeks, months, and some- 
times years, to carry out some trifling work of sanitation, which, 
in an English sanitary authority, would be effected in a few 
hours. 

The dwellings of the poor in Ireland are a fruitful source 
of disseminating disease, over-crowded as they generally are, 
and neglected alike by the landlord and sanitary inspector. 

It may be at once conceded that to abolish the one-roomed 
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cabins, and replace them by decent cottages, will be impracti- 
cable as a measure of instant sanitary reform. This improve- 
ment must be effected, but it will be a work of time ; there 
is no reason, however, why the commencement of this great 
undertaking should be indefinitely postponed. In the town- 
ships around the City of Dublin the habitations of the poor 
are simply indescribable, and reflect discredit alike on the 
landlords of the soil, the intermediary cottage property owners, 
and, above all, on the sanitary authorities, and the wonder is 
that these districts are not perpetually a prey to some wither- 
ing outbreak of infectious disease. 

Fever in all its varied forms is one of the greatest scourges 
which affects the poor in Ireland, and in the vast majority of 
instances it is produced by palpable neglect of some one of the 
provisions of the Public Health Act. The disease spreads 
throughout an entire district, many deaths ensue, no inquiry 
is made, and after a while the epidemic subsides, until a iresh 
and far more serious outbreak arises; and then at last the 
authorities awaken, a neatly worded report is issued, stating 
that " fever has been prevalent throughout the districl^ but by 
no means to such an extent as to give rise to public uneasiness." 
The question naturally arises — Where does the fault liet Are 
the people responsible for the accumulated filth amidst which 
they live I Are the landlords accountable, or is the Sanitary 
Authority blameable I The question seems not easy of solution 
in Ireland ; but if there be a Public Health Act in force, why 
are its provisions not strictly and properly carried out? Of 
what utility is the Sanitary Board if its bye-laws are not put 
into execution I Are the Medical Oflficers of Health and 
Inspectors of Nuisances merely ornamental functionaries ? It 
is surely possible that some machinery can be set in motion in 
Ireland as well as in England, to abolish filthy dens of fever and 
filth, to eradicate existing nuisances, to isolate cases of virulent 
infectious disease, to cleanse the bye lanes and alleys as well 
as the principal thoroughfares, to prevent the overcrowding of 
tenement houses, to level down the miserable and unsightly 
half-roofed cabins of the poor, and raise comfortable cottages 
in their stead; in fine, to educate the people into acts of 
cleanliness. 

The defective state of the dwellings of the poorer classes in 
Ireland stands foiiih as a glaring disgrace to the landlords and 
sanitary authorities throughout the entire country. Cottages or 
cabins are built of unhewn stones without cement, looking as if 
they could scarcely hold together; the gaping chinks admitting 
every blast, the thatch gaping in some parts to admit the wind 
and wet ; before the doors run open drains full of animal and 
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vegetable refuse, decomposing, aud breeding disease around. 
Contifiruous to the door- the dung heap, on which every kind 
of filtn is accumulated. Within this miserable dwelling, con- 
taining most probably only one room, are huddled together a 
family of perhaps a dozen souls, thankful that they have even 
an earthen floor to lie upon, and still there is a Public Health 
Act supposed to be in force in Ireland. The fault lies some- 
where, and possibly it can be brought home to the door of the 
administration of the sanitary service in Ireland. 

Dr. Laffan, in his Carmichael prize essay referring to the ad- 
ministration of the sanitary service in Ireland, remarks : '^ There 
is no use in disguising the fact that there is a direct antagonism 
between the interests and the duties of Irish sanitary officers. An 
independent discharge of his duties would place every dispensary 
officer at war with half his clientele : it would be too much to 
expect from human nature, that any man so circumstanced could 
discharge his duties properly. No class of men make more personal 
sacrifices for the puolic interest than the members of the medical 
profession, but there is however a limit to such sacrifice-making, 
and it is neither desirable nor proper to impose burdens which 
try our human nature too much. We therefore entirely dis- 
approve of the arrangement which imposes sanitary duties on 
Irish dispensary officers," Further on Dr. Laffan says, " We 
deem an ex-officio system of appointments to any place or post 
open t© ^rave practical objections, nobody will venture to deny 
that considerable special training is needed to produce a com- 
petent sanitary officer, indeed the ex-officio system renders this 
impossible. Another obstacle to sanitary work has been found in 
the nominal pay given to the staffs, no man receiving such 
paltry stipend could be reasonably expected to bestow that 
labour on the sanitary portion of his duties, which their onerous 
nature would require. There must be a clean sweep of our 
Irish system of sanitary organisation. Dispensary medical 
men should be relieved of functions, with which they never 
should have been entrusted.*' These sentiments I am sure will 
be approved by many here present, and the sooner the Local 
Government !^ard races the question of combination of unions 
and districts for sanitary pui*poses the better. There must be 
only one medical officer oi health to each union, whose duties 
will be strictly limited to sanitary work. He should be an 
officer specially trained, properly remunerated, and thus rendered 
independent and untramelled in the discharge of his duties. 

In the quarterly reports of the health of Ireland, the Regis- 
trar's notes are often interesting as showing the prevalence of 
disease, and the sanitary conditions under which the inhabitants 
of their respective districts are placed. Many refer to the 
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accumulation of manure and the existence of cesspools as causes 
of disease, more especially typhoid fever. For example, in one 
district 209 cases occurred, clearly traceahle to water contami- 
nated with dejecta from a typhoid patient, another registrar 
states that he has reported more than 400 nuisances during the 
past year and-a-half , but has not succeeded, save in one or two 
instances, in having them removed. Another registrar states 
that cesspits, with manure heaps in close proximity to dwelling 
houses, are the rule in his district, while cattle are kept in a 
great many houses, and the water supply is unfit for use, but, 
notwithstanding his reports, nothing is done to improve the con- 
dition of affairs. A medical ofiicer of health writes to me that 
his district, so far as its sanitary condition is concerned, is in 
exactly the same state as it was ten years ago. No notice what- 
soever is taken of his reports by the sanitary authority, and he 
is forced to the conclusion that it is only in the very distant 
future that any approach to sanitary reform will be attempted 
in his district, although it is a large and important one, he states 
that recently he had to treat some patients suffering from typhus 
fever, in a room about twelve feet square, where nine others 
slept during the niffht. 

Another Medical officer of health states, in a recent letter, 
that the town and district where he resides, is visited frequently 
with typhus and typhoid fevers, which he attributes to the fact 
that the water in use for drinking purposes is " infamously bad." 
The supply is obtained in great part from open weUs, which are 
entirely unprotected from contamination, and although he has 
t'Ime after time called the attention of his sanitary board to this 
uefective water supply and other sanitary faults, yet nothing is 
done, and possibly this will be allowed to continue until the end 
of time. JProbably Macaulay's New Zealander will see these 
works of public health commenced but not ended in Ireland. 
Hence it is evident that the duties of a sanitary oflicer in 
Ireland are of no ordinary character. On the one side he has 
an unwilling sanitary authority opposed to all measures of health 
reform, bitterly hostile to any sewage, water, or other scheme 
that may involve an expenditure from their incomes ; and on 
the other side a disinclination on the part of the people to 
submit to sanitary legislation, and accustom themselves to 
habits of cleanliness. 

The duties of health officers in England contrast with 
advantage when compared with the duties of health officers in 
Ireland, and, as a rule, the former officers find comparatively 
little difficulty in carrying out the provisions of the Public 
Health Act. Of course there are exceptions to every rule, and 
strenuous opposition is frequently offered to a sudden and 
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sweeping measnre of sanitary reform^ bnt ffenerallj speaking, 
the reports and soggestions of the medical officer of health are 
acted npon, and carried out without delay. This contrasts 
with the Irish health officer, who. when he earnestly and con- 
scientiously performs his duty ana attempts to improve the sani- 
tary condition of his district, is blamed for his officiousness, and is 
given to understand that the less frequently he favours the 
Sanitary Committee with his reports the more will he rise in 
their estimation, and the greater will be his peace of mind. 
These gentiemen seem to forget that the first function of every 
health officer is to consider well how health may be saved, and 
what provisions are necessary for its protection, they seem to be 
unaware of the fact that his noble duty is to protect the health 
of every human being residing within his district from known 
sources of danger^ and to advise to the best of his ability what 
steps and sanitary arrangements are to be carried out to prevent 
the outbreak of infectious disease* 

It is generally admitted that the working of the Public 
Health Act in Ireland is impeded by the ignorance and in- 
capacity of those who are called upon to carry out its provisions, 
yet there has been a decided improvement in some towns and 
districts during the last few years, and it is to be hoped that 
this improvement will continue and extend over the whole of the 
coantry. Until such time as Boards of Ouardians,Town Councils, 
and Town Commissions begin to recognise the principle that the 
health of the people shomd stand pre-eminently nrst in the 
rota of local legislation, so long will the working of the Public 
Health Act in Ireland remain a dead letter, so long will the 
high rate of mortality exist throughout the country, and so long 
wm fever and infectious disease stalk uninterruptedly throughout 
the urban and rural districts. 

The enforced brevity of this paper precludes my discussing 
this question further, it is an extremely difficult one and not 
easy of solution in Ireland. Possibly, it may be from want of 
capital that sanitary reform is not carried out more vigorously 
in the unions and districts in this country. Still, the progress 
of civilization makes this question of sanitary reform every 
day more pressing, and local authorities are becoming forced to 
abandon the laissez faire principle, and to recognise their 
responsibilities as the guardians ox the public health. Year by 
year improvements of a social and sanitary nature demand a 
supply of skilled knowledge for their most efifective administra- 
tion, and the legislative era of the sanitarian of thirty years 
ago has passed away. To help in the great problem of sanitary 
progress and reform is a high and a noble task, and it is one 
which above all others should be dear to the officers of health. 
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The fertile fields of this new land of loving labonr lies before 
them in all its fruitful f reshness, let them have the courage to 
claim possession of it in the name of a high and holy cause 
— the nealth and happiness of the Irish people. 



Mr. H. H. Collins, F.B.I.B. A. (London), said it might be supposed 
from the observations that had been made, that the medical officers 
of health in London had quite an easy task as compared with that 
of the medical officers of health of L-eland, but he had thought the 
address of the President last night would quite have dissipated that 
impression. The truth was that there existed amongst the masses of 
the population a lamentable apathy with regard to sanitary matters, 
although during the last twenty-five years there had been enough books 
written on Sanitary questions to fill that building, and despite the fact 
that such men as theur President, Mr. Edwin Chadwick, Dr. Cameron, 
and others had been pressing this matter upon the people at large, 
it was eztraordinaiy how very little real interest the question had 
aroused. Only those who had to administer the laws relating to 
sanitary matters could understand or appreciate the difficulties eX'^ 
perienced in carrying them out. If a person noticed a disagreeable 
odour in his house he usually sent for a plumber, who probably, firom 
ignorance or design in endeavouring to rectify defects, made them 
worse. One of the main objects of this Association was to prevent 
unqualified persons from assuming duties and undertaking to carry 
out the enactments contained in Acts of Parliament without the 
least fitness for their position; and it offered by the most highly 
qualified examiners to ascertain whether inspectors had acquired suffi-» 
cient knowledge to enable them to perform their different duties ; 
and to supply them (if efficient) with a certificate, which would not 
be merely a written testimonial, but would represent that they had an 
absolute knowledge of the subjects they professed as connected with 
principles of Public Sanitation. 

Corporations in large towns were beginning to see that sanitary 
efibrts were in a great measure nugatory, unless they could, embrace 
within their control the outlying districts, and in London it had long 
been felt that there should be no distinction between urban and rural 
sanitary authorities. He had long since come to the conclusion that 
to educate the people into a knowledge that the neglect of such 
matters as Dr. Flinn had so ably brought before them, meant the 
taking of so much money out of their pockets, was the best way to 
lead to the enforcement of these laws. 

Dr. Alfred Caepbntbb (Croydon) wished to confine the discussion 
to the question raised by Dr. Flinn's paper — viz., the difficulty of 
getting the Public Health Acts carried out in Ireland. It should 
be borne in mind that the great object of the Sanitary Institute in 
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bolding these Congresses was the education of the people ; and when 
he looked at that meeting and saw the number of persons who were 
anxious to learn and know something of sanitary laws, he was satis- 
fied that sanitary progress was being made in Ireland. If they could 
get a spirit of enquiry diffused among the people as to the advantages 
that followed the adoption of sanitary arrangements much more good 
would be done than by a process of compulsion. The principles of 
sanitary law would be carried out much better in those districts where 
the people knew that these laws were for their advantage, and where 
they felt it was to their interest to attend to them, than in districts 
where they were compulsory; and wherever there was that favourable 
idea of the law, no difficulty would be experienced in obtaining proper 
sanitary inspectors. No doubt there were places in England, as well 
as in Ireland, where there were difficulties experienced in carrying 
out the sanitary laws, but he did not think there were any similar 
esses to that referred to by Dr. Flinn, in which typhus fever patients 
were treated in a small room, wherein many others slept during the 
night. It was only by " pegc^ng away," as President Lincoln said, 
that sanitary reformers could get attention paid to them, and he 
trusted the visit of the association to Ireland would arouse a spirit 
of enquiry which would lead to the disappearance of those evils 
which had been brought under notice. 

Br. Chablss A. Cameron (Dublin) thought they were much 
indebted to Dr. Flinn for bringing this matter before them. 
He was disposed to agree with the views of the author. So far 
as he could ascertain, it was the universal opinion of the officers 
of health themselves that the Public Health Acts were not being 
carried out at all in the rural districts of Ireland. Those offi- 
cers were not able to carry out Acts, and the reports that they 
sent in were not attended to. He should not like to be considered 
as unpatriotic, and he hoped he should not be taken as abusing 
his fellow-countrymen, but boards of guardians, as a rule, were 
not at all anxious to carry out the Sanitary Acts. This was 
especially true in regard to water-supply, as he hoped to have an 
opportunity of showing in the geological section. A most appalling 
state of things existed in regard to the water-supply of the greater 
nart of Ireland, and this arose from a disinclination to spend money. 
He oould fully confirm the observations of Dr. Flinn, that sanitary 
administration was not properly carried out in many of the small 
towns in Ireland. In England most towns of 3,000 or 4,000 people 
would have a supply of water at high pressure, but few towns in 
Ireland of even 7,000 or 8,000 inhabitants had this. In an Irish 
town of 3,000 inhabitants they would probably find a magnificent 
oi^nisation of town commissioners, town clerk, medical officer of 
health, inspector of nuisances, and other officers ; but perhaps the 
revenue of this great organisation did not exceed £50 or £60 a year, 
and the whole of it must be expended in payment of officers, 
leaving nothing for the carrying out of sanitary works. One 
gentleman whom he knew bore the high-sounding title of '^ Superin- 
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tendent Medical Officer of Health," but had no one to superintend, 
and he had been promoted from the position of '* Ck)n8ulting Medical 
Officer of Health," which office also carried with it no duties. This 
gentleman had made no reports since his promotion, because his 
reports as consulting medical officer were not attended to. He 
(Dr. Cameron) thought they were greatlj indebted to Dr. Flinn for 
bringing this subject before them. 

Mr. B. O'BBiEir Fubloitg (Dublin) expressed concurrence for the 
most part with the observations which had fallen from Dr. Flinn, but 
could not agree that the duties of English medical officers of health 
were so free from embarassment as Dr. Flinn's observations might 
lead them to suppose. In Ireland the results of the Public Health 
Acts had not been so satis&ctory as might have been expected, but 
then it must be remembered down to the year 1874, when Sir 
Michael Hicks-Beach introduced the Public Health (Ireland) Act, 
there was practically no sanitary orsamsation in the country ; there 
was an utter want of control, and the sanitary state of the country 
was about as bad as bad coiild be. The Act of 1874 utilised the 
existing poor law machinery, and dispensary medical officers were 
appointed ex-officio medical officers of health for their respective 
districts. That did not meet with general approval, but upon the 
whole it was the best arrangement that could have been then made. 
Boards of Guardians were not doing all that could be desired, but 
they were doing infinitely more than had been done under the old 
system. He was not prepared to approve such a step as the abolition 
of the ex-officio sanitary functions of the dispensary medical officers. 
They could hardly obtain the services of an independent medical 
officer for each union, as Dr. Flinn proposed, for less than £800 a 
year, and as there were 163 unions in Ireland, the expense would 
render such a proposal almost impracticable. The State should appoint 
and pay six or eight superintendent medical officers of health, each of 
whom should reside in a central position in his district, and should 
be responsible to the Local Government Board for the carrying 
out of the sanitary laws in his district. These officers would 
no doubt support the local officers, and enforce the carrying 
out of their recommendations by the local boards. The Load 
Government Board of Ireland might well give its attention to 
the amalgamation of districts. It was unfortunate that there was not 
a health department attached to the Local Government Board for 
Ireland. There was a staff of medical inspectors attached to the 
English Board, whose duties were distinct from those of the general 
inspectors, and he could not see why they should not have a similar 
arrangement in Ireland. It was not correct to say that nothing was 
being done in the rural districts. Large, and annually increasing 
sums were being lent to the local bodies for sanitary improvemeute, 
but it must be remembered that the ratepayers elected the guardians, 
and the latter, who made the rates, would not be again returned if 
the rates were too high. Such congresses as these brought such 
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questions prominently before the people, who could then see that they 
might be saving their pockets at the expense of their health. 

Surgeon-Oeneral A. C. C. De Senzt, C.B. (Bray), was of opinion that 
there was a great mass of the population in this country, as in India, 
who believed that it was utter nonsense to suppose you could add one 
single hour to human life or avert one hour s sickness. This was, 
no doubt, the reason why Boards of Guardians were unwilling to 
spend money on sewerage and water supply, or anything of the kind. 
Members of the Sanitary Institute believed, and rightly, that death 
and disease could be largely controlled, but the mass of the people 
did not hold that view, and that was why Boards of Guardians and 
other similar authorities refused to allow the rates to bear the 
necessary expenditure. It was desirable, he thought, to retain the 
dispensary medical officers in the position they now occupied, for he 
believed they were performing a very useful function in educating 
Boards of Guardians in sanitary matters. By and by these Officers 
would succeed in making Guardians understand that sickness was to 
a large extent preventible, and that by taking proper measures the 
duration of human life might be lengthened ; and there would then 
be less difficulty in inducing the local authorities to grant the necessary 
funds. 

Sir fioBBST Bjlwllsbon, C.B. ^President of the Congress) wished 
to make some remarks on the difference between Ireland and Eng- 
land in this matter. The Irish Act had, he believed, been adopted 
mainly from the English Public Health Act, but in Ireland the 
eugineering officer stood «o2t», and had no staff like he himself had in 
England, and he assumed that the medical officer in Ireland stood 
in tiie same position as the engineering officer. In Ireland, expense 
must be considered; that he fully admitted. England was a very 
much richer country than Ireland, both geographically and geolo- 
gically. Ireland had not underneath her surface the stores of riches 
that were to be found in England. Economy in sanitary works 
ought therefore to be striven for. There ought not to be extra- 
vagance in England, but wealth and extravagance could not in all 
cases be kept separate, and some works devised and executed by 
English municipal bodies were extravagant. Applications for sani- 
tary works of an engineering character made to the Local Govern- 
ment Board came before him, and he had looked at some of them 
with a heartache when he saw that the estimates represented a sum of 
money greater than the rateable value of the district. Sometimes there 
were reasons, especially in growing places, for incurring a heavy 
expenditure, but if a similar amount of expenditure were sanctioned 
in Ireland it might amount to confiscation. In Ireland there should 
be men especially adapted for Irish work. Dr. Cameron had told 
them that in many towns of Ireland there was scarcely such a thing as a 
good water-supply, and probably if some great engineers were applied 
to they would recommend a reservoir, mains, and a distributing 
apparatus, all of a most expensive character. The first question in 
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Ireland should, however, not be how an extravagant work of that 
description could be done, but how in the roughest and readiest 
manner to be efRcient, water could be brought into a district, if not 
in the most perfect manner, yet in a far better manner, than at 
present; and this could frequently be done at a cheap rate. Gas- 
pipes from two inches to one inch in diameter might be laid from 
mounUin springs or lakes, and if there were a gravitating fall down 
to a town of 1,000 or 1,500 people, such pipes would bring in the 
twenty-four hours more water than would supply such a population if 
it were distributed properly, cheaply, and wisely. He had carried out 
works in England in such a manner that the poorest family could be 
supplied with as much pure water as could be required for the sum of 
ninepence per quarter. 

Prof. F. DB Chaxtmont, M.D., r.E.S. (Southampton), agreed with 
Sir Robert Eawlinson, that Ireland would do well to take warning by 
the large expenditure incurred in England, in many cases unwisely ; 
but in England they had been feeling their way, and Ireland could 
gain from their experience. One point which could not be dwelt upon 
too strongly was the necessity for medical officers of health being 
independent of the local bodies. If they had to deal with England 
only, he should say distinctly that the medical officers of health in 
any district ought to be prohibited from practising, and should receive 
an adequate salary accordingly; but there would be a difficulty in 
carrying out such a scheme in Ireland, on account of the smaller 
rateable value, though an extra charge upon the rates for such a 
purpose would not be money entirely lost, owing to the diminished 
expenditure in respect of poor houses and asylums, and, he hoped, of 
prisons. 

The roseate view taken by Dr. Flinn of the working of the English 
Public Health Act was hardly borne out by experience, for in many 
cases where Boards of G-uardians were the Sanitary authority, it was 
extremely difficult to get anything done. 

Dr. Edoab Flink (Kingstown), in reply, justified by his own ex- 
perience his assertion as to the working of the English Public Health 
Act, and maintained that the Sanitary laws would never be properly 
carried out in Ireland, until they had an independent medical officer 
of health, adequately remunerated, who could give all his time and 
attention to the duties of his office, without fear or favor. He thought 
that the discussion had shown that the time was opportune for venti- 
lating this most important question, and he hoped that at no distant 
date a new and vigorous era would be initiated in the administration 
of the Public Health Act in Ireland ; for truly (so far as his experience 
went) reform in this direction was urgently and imperatively needed 
throughout the entire country. 
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On " TJie Public Health of Kin^stovon^^ by J. Byrne Power, 
M.C.S.S., C.P.L, Physician, St. MichaeFs Hospital, 
Eangstown. 

My duties as Medical Sanitary Officer have led me to 
investigate, as far as lay in my power, the sanitary condition 
of Kingstown. The Kegistrar-G^neral's Returns pointed to 
two facts which seemed to me anomalous in such a town, t.«., 
a sea-flide resort for the well-to-do inhabitants of a large city. 
The points I noticed were, a very low birth-rate and a relatively 
high death-rate ; I say relatively high, as I consider the death- 
rate excessive, taking into account the very favourable 
conditions, as to healtn, which ought to obtain in a town of 
this class. The results as to the births were particularly 
startling, as during the ;|^ears 1882 and 1883 the deaths in the 
township exceeded the births by seven and twelve respectively. 
As bearing on this point, I have thought it well to compare the 
vital statistics of Blackpool — a seaside pleasure-resort near 
Liverpool, and in that respect comparable with those of 
Kingstown — ^for the census year 1881, and I find the following 
lesons: — 

Blackpool birth-rate 30*6 

Kingstown birth-rate 2 1 '8 

BlacKpool death-rate 18*6 

Klingstown death-rate 19*2 

So that, roughly speaking, we may say that for three children 
bom at Blackpool, there are only two bom at ICingstown. The 
Kingstown death-rate is not much in excess of that of Black- 
pool, but I regret to say that, in my opinion, the Kingstown 
death-rate always appears less than it oup:ht to be, in con- 
sequence of the large number of the poorer mhabitants dying in 
the Bathdown workhouse, whose deaths are not registerable in 
Kingstown. Moreover, I will further on give my reasons for 
conduding that the population of Kingstown decreased con- 
siderably between the years 1880 and 1883. This decrease 
would cause the apparent death-rate to be lower than the real 
one, though of course it would affect the birth-rate in the 
opposite direction. My first object of inquiry was to ascertain 
it there was anything in the physical conditions of Kin^town 
to account for tins abnormal state of affairs. The pnncipal 
physical conditions affecting the public health of any community 
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are: climate^ soil, water-supply, and drainage. I shall now 
proceed to consider the climate of Kingstown as indicated by 
mean temperature, range of temperature, direction of wind, and 
rainfall. 

Table L — Mean Temperature^ Kingstown, 



i 



\ 



I 



I 



1873 
1874 
1876 
1876 
1877 
1878 
1879 
1880 

Means 



44-3 
44*3 
46-8 
44-6 
44-1 
43-5 
36-6 
40-2 



44-0 
42-4 
43-8 
46-3 
44*5 
39-8 
46-1 



42-9 
46-9 
44-0 
411 
420 
44-7 
42-3 
46-7 



46-7 
60-8 
48-3 
46-4 
45-9 
47-6 
44-1 
48-6 



61-6 
620 
660 
60-2 
49-3 
63-0 
48-2 
621 



68-9 
66-6 
670 
66-6 
68-2 
67-9 
66-3 
67-2 



61-3 
62-6 
68-8 
61-9 
69-0 
61-4 
56-9 
69-6 



60-7 
69-8 
62-5 
60-4 
68-9 
60-7 
68-2 
62-1 



66-0 
67'2 
69-0 
56-1 
64-6 
67-2 
660 
60-4 



49-6 
51-7 
50-4 
63-7 
61-9 
62-6 
50-4 
62-9 



47-1 
48-2 
46-8 
46-8 
46-6 
39-8 
46-6 
46-2 



430 



43-2 



43-8 



47-3 



61-4 



67-2 



60-2 



60-4 



66-7 



51-6 



47-7 
39*2 
42-4 
46-6 
43-7 
361 
39-7 
44-0 



60-6 
61-1 
61D 
60-5 
49^ 
49-8 
47-6 
61-3 



46-7 42-2 



50-2 



The mean temperature at Kingstown, given in Table I., is 
remarkably high. In Table 11. will be found a comparison be- 
tween the mean temperature at Kingstown during the winter 
months and at the mflferent favourite winter health resorts in 
England and the Channel Islands for the years 1873-77.* 

Table II. — Mean Temperature During Winter Months. 



Stations. 


Nov. 


Deo. 


Jan. 


Feb. 


Mtfch 


Heans 


1873-7. 
Scilly 




50-1 
49-0 
47-6 
48-4 
466 
46-9 
47-7 
461 

44-1 
44-1 




471 
46-6 
46-3 
44-4 
43-1 
43-7 
42-7 
42-9 

40-1 
39-7 




47-8 
46-6 
46-9 
46-3 
46-0 
44-8 
44-8 
44*1 

41-6 
41-6 




46-9 
44*2 
46*0 
43-4 
43*8 
431 
42*8 
42-3 

39-8 
40-0 




47-6 
46-4 
46-3 
43-3 
44-6 
43-4 
44-0 
43-3 

41-8 
40-8 




47-9 


Torquay 


46*3 


Ponzanco 


46*8 


Guernsey 

Barnstaple 


46-0 
44*6 


Kingstown 


44*4 


Ventnor 


44-4 


Liftndudno «... 


43-6 


1874-7. 
Hamsgate 


41-6 


Hastings 


41*2 






Means 


470 


43-4 


44-7 


48-1 


40-0 


44*6 







* All the meteorological data of stations in England and the Channel Islands 
contained in Tables if., IV., y.,and IX.. have been taken from a paper by John 
W. Tripe, Esq., M.D., published in the Quarterly Journal of the Meteorological 
Society for April, 1878. All the meteorological data of Kingstown are taken 
from a paper I published in the Dublm Journal of Medical Scienee, February, 
1881. 1 have not considered it necessaiy, for the purpose of compariaon, to 
continue the Tables down to the present date. 
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From this it will be seen, as regards mean temperature, that 
Eingsto¥m occapies a position equal to that of Yentnor. 

As regards range of temperature, it will be seen on reference 
to Table III. that the diurnal range of temperature at Eangs- 
town during the whole year is remarkably small. 



Tabus m. — Mean Diurnal Range of Temperature- 


-KingetOTJon. 


i 


1 


1 


1 


1 


1 


1 




1 

< 


1 


^ 


£ 


1 


1 











































1878 


7-8 


7^ 


8-0 


8-9 


8-8 


10-5 


10-7 


9-7 


10-9 


10-2 


72 


6-1 


8-9 


1874 


9^ 


72 


9^ 


10-9 


8-6 


10-6 


10-2 


10-3 


9-2 


9-1 


7-8 


7-7 


9-2 


1875 


7-2 


6-4 


6-6 


9-4 


11-6 


10-7 


10-0 


90 


9-3 


10-8 


7-3 


6-7 


8-6 


1876 


6-6 


72 


8-8 


8-4 


8-0 


100 


10-9 


9-6 


7-9 


6-9 


60 


6-5 


8-0 


1877 


8-8 


8-2 


8-6 


6-5 


7-4 


9-8 


9-9 


8-4 


8-4 


9-3 


8-2 


7-6 


8-4 


1878 


7-8 


6-0 


6-6 


8-2 


9-2 


7-3 


9-3 


8-0 


9-4 


7-8 


9-2 


7-2 


8-2 


1879 


6-4 


6-7 


11-3 


9-2 


11-8 


120 


10-9 


130 


120 


10-0 


70 


10-7 


10-1 


1880 


9-2 


10-2 


12-8 


11-4 


12-7 


14-3 


14-0 


6-4 


6-0 


11-4 


10-6 


9-5 


lo-e 


Means 


7-9 


7-4 


9-3 


9-1 


9-7 


10-6 


10-7 


9-3 


9H) 


9-3 


7-9 


7-6 


8-9 



This fact, as regards its bearings upon the public health, is of 
the greatest importance, for there is no doubt that great and 
sudifen changes of temperature are very trying to most consti- 
tutions. On reference to Table IV., we find, as regards this 
important matter of daily range during the winter months, that 
Kingstown occupies a most favourable position when compared 
with the favourite winter health resorts in England and the 
Channel Islands, being only inferior in this respect to two 
stations — Scilly and Penzance. 

Table IV. — Tefmperature. Mean Daily Range. 



8TAnOH& 


Nov. 


Deo. 


Jan. 


Feb. 


Marob 


Means 


i»ra-77. 

Scilly 


• 
4-9 
6-2 
7-3 
7-4 
8-7 
9-3 
8-6 
10-1 

8-9 
9-8 




61 
5-2 
6-7 
7-6 
6-7 
9-0 
8-0 
9-1 

6-3 
7-9 




6-3 
5-4 
7-9 
7-8 
7-0 
8-2 
10-1 
9-4 

7-4 
10-2 




6-4 
6-3 
7-3 
7-6 
7-7 
7-6 
9-2 
9-0 

7-8 
8-3 




7-1 

7-6 

8-3 

9-1 

9-9 

10-1 

11-3 

111 

10-4 
11-8 




6-0 


m^^mj ■..■■.... ■•••... 

Penauioe 


6-0 


KingBtown »,... 


7-5 
7'9 


Ventnor 


8-0 


TorquAy 


8*8 


Ll|ff|rlu<llTlO........,r,r... 


9'5 


Barnstaple 


9*8 


1874-77. 


8'1 


RamiuratA 


9*6 


....■■■u^nvu •••••.•••••••.. 




Means 


8-1 


7-3 


8-0 


7-6 


9-7 


81 
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Table V. — Temperature. Monthly Range* 



Stations. 


Nov. 


Deo. 


Jan. 


Fob. 


Manh 


Means 


1873-77. 
Scillv 




18-6 
23-2 
23-7 
23-8 
28-7 
27-2 
29-3 
31-8 

29-4 
32-3 




18-6 

21-7 

24-2 

2714 

25-2 

26-2 

270 

29-8 

26-8 
32-3 




18-2 
181 
222 
24-8 
21-6 
23-0 
28-5 
281 

26-9 
32-6 




18-0 
210 
22-1 
24-J 
230 
24-7 
28-6 
26-0 

20-3 
307 


o 
20-6 
22-4 
26-8 
25-4 
27-7 
26-4 
28-1 
30-3 

29-5 
28-9 




18-7 


Penzance 


21-3 


GuernBey 


23-6 


Kinf2^8town ** 


25-1 


Ventnor 


25-2 


Torquay 


25-3 


Llandudno 


28-3 


Barnstaple 


29-0 


1874r-77. 
Hastings 


27-8 


Ramsgate 


31*4 







In Table V. I have compared Kingstown with the above- 
named English and Channel Island stations as regards monthly 
range of temperature, from which it will be seen that Kingstown 
enjoys an advantage in this respect over all the stations in 
England excepting renzance, 

As showing the absence of extremes of low temperature 
during the wmter months at Kingstown the following parti- 
culars are worthy of note: — During the severe irost of 
December, 1879, the thermometer descended as low as 22*6° 
at Torquay, 22° at Ventnor, 20*9° at Ramsgate, 19° at Bourne- 
mouth and Eastbourne, and 17*6° at Hastings, while at Kings- 
town and Llandudno it only reached 23°, During the same 
month the thermometer stood below 32° on 24 days at Rams- 
gate, on 21 days at Hastings, on 20 days at Eastbourne, and 
on 19 days at Torquay and Bournemouth, while it only fell 
below 32° on 12 days at Kingstown, on 11 days at Ventnor, 
and on 10 days at Llandudno.f 

We next come to consider the subject of the direction of the 
wind ; and for this purpose I have compiled Table VI., giving 
the number of days in each month from January, 1873, to 
December, 1880, upon which the wind, at a fixed hour each 
day, blew in a certain direction at Kingstown. In constructing 
this Table I have considered it well to distinguish the land from 
the sea breezes, or, in other words, the westerly from the 

* The Monthly Hanges for Kingstown are calculated for the years 1876-80, 
and are therefore not strictly comparable with those for the years 1873-77. 

t On the Frost of December, 1879, over the British Isles. By William 
Harriott, F.RJietSoc. Quarterly Joumai of the Meteorological Sodety, 
April, 1880. 
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easterly winds, as the distinction may have an important 
influence on the public health. 



Table VI. — Directum of Wind at Kingstoumfor Eight Year^, 
1873-80. Number of days it blew at 11 a.m, or at 1.30 
pjnu in certain directions. 





Totftl 

Sea 

BreeseB 


N. 


Sba Bkbbzbb 


s. 


Land Bbbbzbs 


Total 
Land 
Breezes 


CALMS 


HOBTHB 


N.E. 


s. 


aB. 


S.W. 


w. 


N.W. 


JuiiATy 


38 
52 
86 
83 
105 
81 
68 
91 
62 
60 
66 
32 


8 
16 
24 
37 
87 
21 
23 
12 
18 
26 
20 

8 


1 
1 

13 
11 
9 
9 
2 
9 
7 
6 
10 
2 


22 
28 
47 
52 
73 
43 
36 
59 
37 
33 
34 
18 


15 
23 
26 
20 
23 
29 
30 
23 
18 
21 
12 
12 


86 
48 
33 
54 
35 
63 
39 
47 
44 
45 
44 
46 


8 
4 
4 
5 
7 

12 
5 
3 

10 
7 
5 

12 


100 
74 
84 
44 
63 
63 
89 
84 
75 
88 
91 

132 


4 
13 
17 

7 

10 
12 
16 
11 
17 
19 
19 
10 


112 

91 

105 

56 

70 

77 

110 

98 

102 

114 

115 

154 


4 


PAbniary 


2 


March... 


5 


April 


1 


liky!..::::::::::::... 


1 


June 


8 


Julv 


1 


V<UJ 

AoffUflt ............ 





September 


5 


October 


4 


NoTember 


5 


December 


7 







On looking over this Table the first point that strikes ns is 
the great prevalence of westerly and southerly winds, which is 
in accordance with the result of all observations in these 
countries. The easterly winds, proverbially harsh in these 
islands, fortunately for us occur in minimal freauency during 
the two coldest months of the year — January and December — 
not attaining their maximum at Kingstown until so late as the 
month of May, in fact, during the summer months they are 
vastly more frequent than during the winter. Even assuming 
that the east wind is pernicious, the fact of its prevalence 
during the early summer months — the portion of tne year in 
other respects most favourable to healtii — might lead us to 
anticipate that its eflPect would be but slightly traceable in the 
death-rate; and this we find to be the case on reference to 
Table VII., which gives the number of deaths from all causes, 
and also those from diseases of the respiratory organs and 
p^thisisy for four weeks in each month from January, 1873, to 
December, 1880. This is illustrated by Diagrams I. and II. 
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DiAGBAH I. — Showing Average Number of Deaths in Kinggtoum from dU Cawes, 
and from JHseases of the Respiratory Organs and Phthisis, for four weeks in 
each month, from January, 1873, to December, 1880. 
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Diagram Jl.-— Showing Prevdletuk 
during Eight Tearf^ 


! o/ Eatterly Wind* at Kingttoum, 
from 1873 to 1880. 


111 


H» 


1 


1 


1 


£ 


i 

•-• 




1 


1 


1 




1 


No. of Days 

the Wind was 

Easterly at a 

fixed hoar 


106 
100 
06 
90 
85 
80 
75 
70 


























105 
100 
95 
90 
85 
80 










A 
























A 






















J 


' 


I 




ff 














^ 


/ 








A 














r 


v/ 




\ 
























\ 




\ 








75 
70 
85 












) 


J 














1 








V 












fin 


















I 


^ 






60 
55 


55 




4 
















N 


\ 




60 
45 
40 
35 




f 


















4 




60 
45 


J 






















I. 


40 


T 
























85 
























\ 


30 


90 

25 


























25 










































) 











Digitized by 



Google 



126 



PUBLIC HBALTH OF KIFOSTOWK. 



Table VTL* Number of Deaths in KingsUywnfrom all causes for 
four weeks in each months from January^ 1873, toDecembery 1880. 



Yew 


A 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 
9i 


1 


1873 


16 


14 


36 


23 


14 


22 


14 


16 


30 


26 


22 


21 


1874 


21 


36 


30 


28 


14 


18 


19 


23 


23 


20 


23 


28 


1875 


26 


26 


18 


26 


21 


16 


23 


26 


36 


30 


26 


27 


1876 


23 


31 


33 


29 


22 


21 


27 


19 


33 


30 


41 


32 


1877 


36 


37 


49 


30 


37 


26 


23 


23 


20 


82 


26 


22 


1878 


26 


36 


23 


25 


27 


22 


23 


40 


27 


40 


26 


32 


1879 


39 


43 


31 


37 


60 


33 


29 


20 


23 


39 


22 


27 


1880 


23 


32 


41 


28 


39 


29 


21 


40 


63 


21 


40 


81 


Average 


260 


31-6 


32-6 


28-2 


28-0 


23-2 


22-4 


26-6 


30^ 


29-7 


28-2 27-5 



Deaths from Diseases of Respiratory Organs and Phthisis for four 
weeks in each monthyfrom January^ 1873, to December ^ 1880. 



1873 


8 


6 


16 


6 


2 


8 


6 


8 


6 


6 


4 


6 


1874 


8 


11 


9 


6 


4 


6 


2 


3 


3 


4 


6 


10 


1876 


9 


13 


7 


11 


3 


3 


2 


1 


7 


3 


8 


6 


1876 


8 


13 


16 


12 


7 


4 


3 


2 


6 


4 


9 


10 


1877 


14 


14 


22 


12 


23 


8 


7 


6 


6 


6 


10 


7 


1878 


13 


11 


7 


4 


8 


4 


6 





3 


9 


8 


16 


1879 


10 


18 


12 


10 


12 


12 


4 


6 


8 


14 


7 


11 


1880 


6 


7 


11 


6 


9 


2 


3 


10 


10 


11 


14 


7 


Average 


9-4 


11-6 


12-5 


8-1 


8-6 


6-1 


3-9 


3-7 


6-9 


7-1 


8-1 


9-0 



As regards rainfall, Table Vlil. gives the monthly rainfall 
at Kingstown, from the year 1873 to 1880. 





Table VIII.— 


Rainfall in inches— 


-Kingstown. 






I 


1 


£ 


1 


1 


1 


s 

^ 


t 


1 


1 


1 


1 


1 


II 


1873 


3-51 


0-66 


2-90 


0-55 


1-12 


0-68 


3-18 


3-93 


2-17 


2-43 


1-39 


0-50 


2302 


1874 


2-03 


2-93 


0-68 


Ml 


1-46 


0-99 


2-41 


4-62 


1-86 


2-66 


3-69 


3-68 


27-90 


1875 


3-47 


1-93 


0-99 


0-98 


1-17 


2-39 


2-18 


1-63 


3-83 


713 


3-68 


108 


29-86 


1876 


0-34 


313 


2-05 


1-74 


0-67 


1-56 


0-82 


2-66 


306 


4-77 


4-54 


8-09 


33-31 


1^77 


O-02 


Ml 


2-67 


5-02 


1-92 


118 


2-97 


3-91 


2-00 


2-11 


1-97 


2-06 


;3l-96 


1878 


1-97 


1-57 


1-02 


1-78 


4-70 


3-29 


0-44 


6-49 


1-92 


1-79 


0-86 


1-47 


27-30 


1875 


2-16 


3-86 


1-76 


2-03 


203 


4-69 


3-36 


306 


2-06 


1-26 


1-41 


I-IO 


28-67 


1880t 


0-80 


808 


3-64 


1-82 


0-70 


2-34 


7-18 


1-73 


3-30 


6-36 


2-93 


3-36 


37-13 


Means 


2-41 


2-28 


1-95 


1-88 


1-72 


2-13 


2-82 3-47 


2-46 3-66 


2-66 2^7 


29-89 



* This Table has been compiled from the official monthly returns, kindly 
placed at my disposal by the present Registrar^General. 
t The rainfall at Kingstown during 1880 was excessiye. The greatest 
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It will be seen that the wettest of those years at Kingstown 
was 1880, in which 37*13 inches fell ; the driest being 1873, in 
which 23-02 inches felL The two wettest months during those 
years were August and October. The two driest months at 
Aingstown were April and May. The greatest monthly rainfall 
at Kingstown was that of December, 1876, amounting to 8'09 
inches; the smallest that of January, 1876^ being only 0*34 
inch. 

In Table IX. I have compared the average rainfall at Kings- 
town dnring the winter months with that at the above-named 
English stations, for the years 1873-77. From this it will be 
seen that the rainfall at Kingstown during the winter is con- 
siderably less than that at any one of those stations^ and amounts 
to Uttle more than half that at Penzance. 

Tablb JX.— Monthly RainfdU. 



BTATIOm. 


Nov. 


Dec. 


Jan. 


Feb. 


liaroh. 


ToUli. 


187^-77. 
Pfflixance 


In. 
6-04 
5-52 
3-97 
4-48 
4-12 
4-24 
8-89 

8-90 
882 

2-97 


In. 

614 

6-84 

4-37 

4-31 

4-98 

2*86 

8-01 

3-60 
8-12 

8'09 


In. 
6-97 
3-96 
4-89 
4-37 
3-92 
404 
8-84 

4-08 
812 

2-93 


In. 
3-63 
2-74 
2-54 
2-99 
2'13 
2-69 
2-41 

2-24 
219 

1-94 


In. 

2-84 

2-34 

2-68 

213 

1-98 

2-13 

1-87 

206 
2-11 

1-76 


In. 
23-62 


Gaemsey 


20*40 


Barost&pld 


18*45 


Toranav 


18*28 


Bdiff::..::.....:"::::::: 


17*13 




1596 


Ventaor 


15*02 


5 f Haatings.... 


15*88 


4? TtAfniuyAtA .- 


14*36 


Kingvtown ,.-t,-t ir- 


12*69 






Mffliiw 


419 


413 


4-11 


2-44 


219 


17*10 







This is as might be expected, for the rain-clouds from the 
Atlantic borne to us and to other stations on the east coast of 
Ireland by the prevailing westerly and southerly winds are 
deprived of much of then- moisture before they reach us by 
contact with the high land over which they pass, whereas at 
stations situated about the south-westerly extremity of England 
the rain-clouds are there first tapped by the land, and discharge 
a OTeat deal of their rain on the spot. 

1 think I have now shown that the climatic conditions under 
which we live at Kingstown are favourable i/o health, and the 
comparison of mean temperature, range of temperature, and 

ammal rainfall at Dublin, of which I can find a record, was that of 1846. 
amounting to 36*11 inches. See paper on the Meteorology of Ireland, by Rev. 
U. Lli^d. Transactions of the Boyal Irish Academy, Vol. XXII., p. 472. 
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rainfall, in Tables II., IV., V., and IX. shows its superiority in 
these respects to some of the most favoured English health 
resorts. 

As regards soil, the site upon which Kingstown is built is 
usually stated to be granitic, which, according to the best autho- 
rities, is most favourable to health. It is to be observed how- 
ever, that though the site of Kingstown is granitic, geologically 
speaking, a large part of the town is built upon an alluvial deposit, 
in some places attaining a depth of fifty feet, occupying an exten- 
sive depression in the granite, extending from Weuingtx)n Street 
westwiu*d as far as Monkstown Church, and from the sea inland 
as far as Monkstown Avenue. The escarpment of this forma- 
tion may be seen behind the gas-works at Dunleary. Some of 
the worst slums of Kingstown are built on this site, including a 
locality rejoicing in the characteristic name of " Pig-bank.** The 
deposit consists mainly of limestone gravel, a soil most favour- 
able to health ; but until recent improvements in the sewerage 
of the township, this region was traversed by two rivulets laden 
with sewerage matters, known as Sallvnoggen and Stradbrook 
streams. These form a junction in tne immediate neighbour- 
hood of Jugg/s Well, a water-source much affected by the 
lower classes of Kingstown on account of its supposed purity. 
I find, on reference to a map, prepared by Mr. Andrew JPallas, 
C.E., upon which he noted the cases of cholera occurring during 
the epidemic of 1866, that 50 per cent, of all the cases in the 
township occurred in this limitea area.* Since then the sewerage 
of this oistrict and of all Kingstown has been vastly improv^. 
The Vartry water-supply of jfingstown is admirable. Thus all 
the physical conditions are favourable, the climate, soil, water- 
supply, and sewerage being good. The unsatisfactory state of our 
vital statistics must, therefore, be due to some shortcomings in 
the social or economic conditions of the township. On pro- 
ceeding to examine the township with some care, the first thing 
that struck me was the number and wretchedness of what I 
may call the slums — miserable courts and rows of wretched 
hovels, in which a healthy or even decent life is well-nigh im- 

Sossible. Tliese are, for the most part, hidden from view by 
wellings of a more respectable character, being, in many cases, 
erected in what were formerly the yards or gardens belonging 
to the houses which conceal them, so that all seems prosperous 
enough to the casual observer. The nxmiber of such hovels and 
of their inhabitants indicates a proletariate out of all proportion 
to the possibility of employment in such a town. 1 have ob- 

* I have to thank Mr. Doyle, our preeent town-surveyor, for lending me this 
map and giving me valuable information as to the extent of this gravel deposit. 
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tained from our sub-sanitary officer a return giving particulars 
as to these dwellings and their inhabitants in Kingstown, and, 
through the kindness of Mr. Drury, similar ones for the neigh- 
bouring township of Rathmines, all of which I have thrown into 
a tabular form. 



Table X. — Particulars as to Cabins^ Tenement-Chouses and their 
inhabitants in the Kingstown and Rathmines Townships* 



KINGSTOWN. 



"1- 
W 



III 



i^i 



!1 



|i 



ill 

Hi 



*-5 

!b|3 



III 



|i 



A 
B 



Totals 1427 



437 
754 

234 



65 

58 

Rooms 
84 



123 



372 



234 



372 
1392 



1304 2756 6042 



1178 
2734 

2130 



3-17 
1-96 

1-86 



ClaAS A, houses of one room 
each, under £2 valuation. 

Class B, houses of two room s 
each, under £^ valuation. 

r Class C, houses of more 

-I than two rooms let in 

[ tenements.* 



2-33 



RATHMINES. 



A 


45 


it 


45 


45 


153 


3-40 


Class A, houses of one room 
each. 


B 


215 




215 


430 


981 


2-30 


Class B, houses of two 

rooms each.t 
f Class C, houses of more 


C 


285 


285 


1188 


2328 


1-95 


than two rooms let in 














[ tenements. 


Totals 


553 


8 


545 


1663 


3462 


2-55 





From this table it will be seen that the population inhabiting 
these dwellings in Kingstown amounts to 6,042, out of an entire 
population of 19,628 (census, 1881) — roughly speaking, one- 
third, whereas Rathmines, with a total population of 24,245, 
lias only 3,462 inhabiting such dwellings, amounting only to 
one-seventh. Such a number of persons in Kingstown con- 

* There are fortunately only about 60 tenement houses in Kingstown. 
They are mostly small, none being more than two stories high, generally 
'without a basement. 

t The Bathminea yaluations have not been obtained. I am informed 
that some of the two-room cottages are of a superior class, valuation as high 
as £10. 
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stantly on the verge of pauperism is, I believe, completely 
abnormal even in Ireland, ana makes our township extremely 
sensitive to the influence of "bad years.*' The year 1881 
strikingly illustrates this. The number of persons from Kin^ 
town relieved at the Rathdown Union in 1880 was 796, while in 
1881 it rose to 1,743, the reason being that owing to agrarian 
trouble, agricultural distress, and consequent financial depression, 
the number of visitors to Kingstown was greatly lessened. 
This is shown by the fact that the number of unoccupied houses 
valued at £20 and upwards was 100 in 1880, while it rose to 
115 in 1881, and continued to increase until it amounted to 160 
in 1883. In the better circumstanced township of Rathmines 
this depression was scarcely noticeable ; the number of persons 
from Ilathmines relieved in the South Dubhn Union in 1880 
was 266, while in 1881 it rose only to 290, showing a very small 
increase. The number of these wretched dwellings and of their 
inhabitants in Kingstown is easily accounted for by a glance at 
the history of the township. Kingstown, though now affording 
little employment, was once a place of busy industry. In 1816 
Dunleary was a little fishing village, when the harbour now 
called Kingstown Harbour was commenced — a vast work which 

fave employment for many a year to a great nxunber of men. 
n 1834 the Kingstown Railway— the second line constructed 
in the United Kingdom — ^was opened, and the town entered on 
a career of rapid expansion. The Atmospheric Railway to 
Dalkey was opened in 1843, and the town continued to 
increase in size rapidly up to 1871. From 1871 to 1880 the 
increase seems to have been very slow, and from the latter date 
it has been on the decline, as I intend to show. During all these 
years Kingstown was a busy place, affording constant employ- 
ment to an army of artisans and labourers, to accommodate whom 
the cabins of which I have been speaking were originally built. 
Kingstown is not now a place in which any large number of 
persons can find employment The small fishing industry it 
once possessed is nearly extinct. Almost the sole occupation 
the town affords is jobbing, casual emplojnment in connection 
with the maintenance and repair of the nouses of the well-to-do, 
eked out by assistance from charitable societies and public 
relief ; this, with the more miserable resource of begging, 
supports most of the inhabitants of these wretched dwellings. 
On the completion of the harbour, about 1860, some of the 
unemployed must have left the township, for I find by the 
Registrar-General's Returns that in the decade 1861-71, the 
increase in the number of inhabited houses was 405, while the 
increase in the population during the same period was only 360. 
The 405 new houses being of a superior class, occupied by 
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families which we cannot estimate at a lower average than five 
persons each, indicates an increase of the well-to-do population 
vastly in excess of the increase in the entire population, which 
is only 360, showing a corresponding decrease in the working 
classes. Thus Kingstown presents some of the worst features 
of a town of decaying industry, crumhling hovels, and an undue 
proportion of perhaps the most helpless class in the community, 
worn-out workmen, too old to seek employment elsewhere, and 
clinging to the spot which once afiForded them the means of 
comfortable existence. To these conditions we owe our low 
birth-rate, relatively high death-rate, and large admission into 
the Union Workhouse, These conditions have, I believe, 
continued more or less for the last fourteen or fifteen yeai's, the 
ill growing with terrible rapidity since the troubles of 1881. 
This is shown by the increase m the number of unoccupied 
houses of the better class as already mentioned. This falling 
off and the consequent want of employment was followed by an 
increase in the number of unoccupied cabins, which in 1882 was 
only 20, while at present it amounts to 123, as shown by 
Table X. This increase in the number of unoccupied houses 
points conclusively to a corresponding falling off in the 
population. Moreover, I find on reference to the Registrar- 
Gleneral's Returns that the number of births registered within 
the township decreased from 463 in 1880 to 401 in 1882, 
representing a decrease of 13 per cent, in the breeding 
population, which, when taken with a corresponding decreased 
number of deaths, proves, in my opinion, a considerable falling 
off in the entire population. At fost I believed that improved 
sanitation, and especially improvement in the dwellings of the 
poor, would remedy all the ills existing in our township ; but 
inrther examination has convinced me that these measures, 
however desirable in themselves, cannot be expected to effect 
a cure of the disease which is chronic, and I almost fear hope- 
less — ^poverty. 



On ^ The Insanitary State of Small Irish TownSy\ by J. 
Wycliffb-Jonbs, Surgeon-Major in Medical Charge of 
H.M.'s Troops at Naas. 

The deplorably insanitary condition of several small Irish 
country towns, in which, during various periods of mv service 
at home it has been my lot to be stationed in medical charge 
of H.M.'s Troops, has impressed me so forcibly that I feel 
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moved to submit a brief paper upon the subject to the Con- 
gress. 

The importance of the subject would merit far wider treat- 
ment than I can give to it. But the fact that the statistics 
available deal with the sickness and mortality of small towns, 
only as they form a part of a large rural district, precludes the 
possibility of fixing the amount of sickness and mortality 
charffeable to the town itself, apart from its surrounding rural 
district. 

I feel strongly convinced that the death-rate must be high 
in many towns I have known ; yet upon an examination of the 
statistics of the area into which such towns were collated I have 
been astonished to discover a very low rate of sickness and 
death. 

This statistical imperfection has a further important bearing : 
I cannot, in justice, condemn the condition of things in any 
one town as exceeding, in evil case, those of any other ; for, 
again, I am imable to prove my case. For instance, although 
the insanitary state of Naas, my present station, is so bad, so 
deplorably bad, that in certain portions of the town every 
essential ifor healthy life is absent, I cannot state from personal 
observation, nor can I prove by figures that its condition is in 
any degree worse than that of many other towns I have formerly 
resided in. I must therefore be content to furnish a brief 
epitome of the results of several years' observations :— dividing 
these under the several heads of 

(1.) Overcrowding. 

(2.) Particular descriptions of dwellings, and rent. 

(3.) Sewerage and conservancy. 

(4.) Water supply. 

(5.) Ablution. 

(6.) General habits and state of the people, and intern* 
perance. 
Overcrowding. — A traveller on foot, approaching an Irish 
country town, who, forsaking the high road, takes the field- 
paths, will be much struck by the numerous Uttle groups of 
workmen who meet or overtake him, as the case may be, all 
wending their weary way towards the one goal — the town; 
these are farm labourers who have walked out two to four 
miles to their work in the early morn, and are now — having 
neither lot nor part in the land upon which they have expended 
a day's toil — plodding their way home : to what kind of a home 
we shall see anon. 

A time there was, as I am informed, when these men, their 
wives and children, resided in the country, surrounded bv a 
bright atmosphere of rural industry and humble plenty. This 
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no longer obtains, and so rural families who have not emigrated, 
are compelled to seek shelter in the neai'est town : in which they 
are shamefully ill-lodged, and where they, too often, must 
submit to extortion. And further, where, from the want of 
employment, idle and many vicious habits are auickly learned. 

Adhering to my text. Overcrowding, I will supply a few 
salient facte. In a most wretched, half-ruinous, two-storied 
bouse, containing four simply shocking rooms, 1 found four 
families resident — in all, twenty-two souls. My visit — made 
for the dispensary physician, absent on leave — had for its object 
the relief of a poor woman in her confinement ; and this took 
place in one of the smallest and worst rooms in this terrible 
abode, and under such circumstances of appalling squalor and 
deficiency as made her subsequent recovery a matter of astonish- 
ment to me. Another instance : to everyone who has any 
knowledge of Ireland, the form of the Irish cabin will be 
familiar ; the outer room, or kitchen, and the inner room — 
*' the room " par excellence ; both floors are clay usually, and 
the levels lower than that of the street. In winter damp pre- 
vails, but one fire-place is provided, and this utterly devoid of 
any description of grate. Let us, then, imagine two to three 
families huddled together upon the two floors. 

Other instances will be interpolated between particular 
descriptions of dwellings, as an essential to that division of the 
subject, but I am convinced that extreme and cruel overcrowd- 
ing is a wide-spread sin of Irish country towns. 

Particular DeacriptUms of Dwellings. — I almost despair of 
bein^ able to convey even a faint idea of an Irish country-town 
dwemng to those of my hearers who belong to the eastern 
shore of the Irish sea. Accustomed as they are to the bright 
red-tiled kitchen floors, the oven-and-boiler range, the clean 
boarded bed-room floors — of the English workman's home; I 
scarcely expect credence from them for the following descrip- 
tions: but my Irish hearers will, without difficulty, supply 
parallels to every instance I submit. 

The Irish dwelling is of two classes : the one-storied clay- 
floored cabin — I cannot with truth use the cheerful English 
word "cottage" veiy often in Ireland, cottages are far too 
gcarce — and the two or more storied house. 

Now I wish to state at once that I believe that these latter 
will be usually found to furnish instances of a lower degree of 
insanitation than even the cabin — vile though it be— and this 
seems partly to be the result of a beliei in the unlimited 
capacity of any dwelling that possesses several floors. Even 
though the ground floor be rather crowded by the wretched 
^* deputy sub-assistant landlord,*' his family and guests, there is 
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always ^^plinty of room up-stairs," or rather, "above in the 
rooms" — '^ above " conveying to the Irish imagination an almost 
unlimited degree of storied elevation, provi&d that the two, 
four, or sixpence per night be forthcoming. Again, too, the 
police cannot so easily penetrate, nor can the members of that 
stalwart corps feel very safe upon the crazy stairs. 

The worst descriptions of dwellings are usually to be found 
hid away in lanes and courts behind the main streets. 
• I will endeavour to describe a small court of dwellings very 
recently visited. Tlie entrance is in a narrow lane of cabms, and 
this opens to the main street of the town. Picture then a horrible 
little courtyard some 50 ft. x28 ft. almost completely enclosed by 
small dwellings ; the ashpits, pigstyes, and back yards of the front 
row of hovels forming the only prospect possible for those inside 
the court. The entire block of building does not occupy, to the 
best of my judgment, nearly one rood of land, nay, indeed, not 
one-sixth of an acre. Upon this site are built thirteen simply 
frightful dens, all have damp or clay floors ; pools of green and 
black water lie all around, black typhoid mud, and festering 
manure in abundance. Some fifty-five to sixty souls live in this 
court, and many pigs are kept 1 measured several houses, and 
append a few results. No. 1 house, 5*7 x 14:'2 x 6*9 = cubic 
ft. less than 588 ; four souls live here. No. 2, 15-7 X 12 X 9-6 
= cubic ft less than 1,800; five souls resident No. 3, 15*7 
X 10*8 X 9'6 = cubic ft. less than 1,500, and eight souls 
resident In the first about 100 cubic ft. of foul damp air could 
be enjoyed, in the second about 300, if no lodgers come for the 
night, m the third about 142. For the worst description of 
dwelling Is. to Is. 6d. per week is paid, but 2s. 6d., 2s. 8d., and 
3s. is very commonly demanded even for cabins, which can, with 
truth, be described as " unfit for human habitation.** A very 
wide field of observation, both in Europe and in India, has not 
furnished me with any parallel to all this. In no country on 
the globe has human misery reached so low a depi'ee of degra- 
dation. Picture what life must be in such dwellings, and be 
well assured that I furnish no isolated instance, but a true 
representation of what is all but universal in Irish country 
towns. 

The worst dwelUngs are to be found in towns owned by a 
number of small proprietors. In these, sub-letting of even fairly 
good houses is carried to a ludicrous degree. A bachelor friend 
of mine once obtained, with difficulty, in a small country town, 
two furnished rooms in the same house ; but he rented his 
sitting-room from one landlord, and his bedroom from another. 
Again, in the instance mentioned of the house in which I found 
twenty-two souls, two or three landlords were part owners, and 
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the third, who occupied one room — i«., himself and family — 
drew 8s. 6d. per weeK from three sets of squalid lodgers. The 
house pays to various owners about £34 a year, when quite full. 
I would be sorry to give that sum for the materials of which it 
is built. 

Sewerage and System of Conservancy. — My experience leads 
me to the strong belief that under this head every sanitary rule 
is almost universally violated. Having regard to the towns at 
large I am unable to remember one where an efficient system of 
drainage and sewerage exists. 

Latrines^ ifc. — Then, as to latrine accommodation, it is 
notorious that none whatever is provided for a very large 
number of the humbler dwellings in Irish towns ; while even 
houses of a better class are vilely provided. The state of 
deplorable degradation engendered cannot be exaggerated. 
Connected with this subject I must speak of the intense 
nuisance created in the horrible labyrinth of back yards seldom 
absent in Ireland. Here pigs and horses are kept ; often, too, 
no back-lane entrance exists, and at potato sowing time I have 
often seen two or three cart-loads ot festering black typhoid 
sludge and manure conveyed throuffh, not one or two, but many 
dwellings, and thrown in a large neap upon the main street, 
until carted away ; the unspeakable stench at the back, inside, 
and in front of the house may be imagined. 

1 would say a word about slaughter-houses, and shall describe 
one. In a minute yard, entirely nemmed in by buildings, whose 
back windows open upon it, hundreds of sheep and cattle have 
during many years been slaughtered; no back lane gate exists, the 
beasts are driven in to their death through the street door. A 
slight whiff from this fearful den has sufficed to produce in 
myself severe nausea. This is a fair sample, for all I have 
seen are very similar. 

Waier supply and means of ablution. The source is usually 
pump wells, and the quality is not prominently bad, but the 

?[uantity is often scanty, and always insufficient, for those living 
ar from a pump, hand-carriage being the rule, a cruel labour 
generally imposed upon the young. 

The means of ablution are of the humblest, dirty water is 
thrown into the kennels, and what with overcrowding and clay 
floors, extreme personal uncleanliness prevails. 

Habits of the people and intemperance. With such surround- 
ings no one will marvel to hear that excessive drinking is too 
often practised in Irish towns, by those housed as described ; 
indeed, poverty or want of credit are the only checks to this 
vice, and it is so notorious and deplorable as to need no further 
notice. 
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I fear being an undue trespasser upon your notice and time, 
and I therefore conclude with an earnest desire that a root and 
branch reform may, ere long, be applied to this wide-spread 
and destructiv^e evil. 



Sir BoBBET Bawukbon, O.B. (President of the Congress), said 
the condition of these towns, bad as it seemed to be, could have been 
paralleled some years ago in parts of England and Scotland, and in 
some cases it was not very much better even now. To remedy this 
state of things money must be expended, and there should be local 
regulations to prevent overcrowding. The progress of modem 
sanitary improvement took merchants and the better class tradesmen 
into the country, and the houses they left degenerated into tenement- 
houses, for which they were not fitted ; but they were divided and 
sub-divided, the windows got broken, there was no privy accommoda- 
tion, no water-supply, and all other sanitary arrangements were 
defective. An artisan from the country, with probably a good con- 
stitution, accompanied by his pure-minded wife and )two young 
children, found himself obliged to live in one of these places, where 
he soon perished from fever, the wife and children were relieved by 
the parish ; but the poor wife, while still young, gradually degenerated 
into the lowest habits. All these evils resulted from the want of 
proper house accommodation, and they in England had no desire to 
make out that those in Ireland were worse than other people. 

Dr. Alfbei) Cabpenteb (Croydon) said the Association had 
thought the question of the housing of the poor was a very proper 
one to be brought before this Congress. He had heard the paper 
read with some degree of pain, because it described a state of affairs 
which was absolutely unnatural. He was almost afraid to say to an 
Irish audience all that he felt upon a paper of the kind, because it 
was so difficult to avoid touching upon questions connected with the 
land and the duties of its owners towards the people ; but he could 
not help saying that any landlord who allowed his cottages to remain 
in such a condition as that described was failing in his duty to him- 
self, his family, and to the nation at large. The mischief which arose 
from Buch a state of things eventuallv struck home to the land- 
lord to a dead certainty. The establishment of the owner or some 
other of the large residences near to, or it might be at a distance 
from such a neighbourhood, were sooner or later struck by a shaft 
from one of these cabins, perhaps the nearest and dearest might be 
carried off by some disease the germs of which had been generated in 
wretched dwellings of this class. Providence visited such neglect 
upon the responsible parties either in loss of health, of that which 
was dearer, or of life itself. 

Surgeon-Major Hamii/tok (Dublin) described the sad condition of 
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certain places at which liyed the families of soldiers married withoiU 
leave^ and mentioned a case of overcrowding near Portobello Barracks, 
in which a man, his wife, and seven children lived in one small 
damp room ; though, he added, that matters had greatly improved 
since he entered the service some years before. 

Mr. Bbuen (Garlow) said that no doubt snch things as were 
described in the paper were to be found in some Irish towns, but it 
was going too far to say that this condition of the houses was all but 
universal. In the towns of which he had knowledge it would be 
difficult to pick out such cases as had been described. How was 
such a state of things to be ameliorated ? Parliament had made pro- 
vision to enable owners to borrow money to erect labourers' cottages, 
but the provisions of the Act were only applicable to country parts, 
and he suggested that they should be extended to the towns. 

Dr. T. W. Gbimshaw, President of the Section (Eegistrar- 
General Ireland), agreed with Mr. Bruen that there were many places 
where the state of things described did not exist ; but on the other 
hand, there were many places where it did prevail, especially in small 
towns. Mud cabins were to be found in some parts of the North 
of Ireland. But he believed that in Ireland generally they were 
improving. 

Surgeon-Major J. Wtcliffb Jokes (Naas), in reply, said that as far 
as his experience went those towns where the landlord was the direct 
owner were the best from a sanitary point of view ; and those towns 
where the titles were complex, where there were a number of owners, 
or where the houses were sub-let, furnished the worst examples. 



On ** The Sanitary Conditions under which Cholera prevails in 
Northern Indka^"^ by Surgeon-General A. C. C. De Kenzy, 
C.B., of the Indian Army. 

At the present time when cholera is causing great loss of life 
on the Continent, I hope that a short account of the sanitary 
conditions under which the disease prevails on its native soil in 
India may not be without interest and practical value in this 
country, 

A few figures will show what terrible ravages the disease 
commits in India. Among the native population in 1882 there 
were 351,971 deaths registered under the head of cholera, and 
this figure, enormous as it is, very much understates the fact, 
because a vast number of deaths altogether escape registration 
owing to the unavoidable imperfection of the machinery em- 
ployed for the purpose. We nave more accurate records of the 
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cholera mortality among the British troops. In the 21 years 
ending with 1882, in the British garrisons of Northern India, 
averaging a strength of 36,744 men, cholera caused 3,802 
deaths, or 103 per 1,000 of strength. Or to take a shorter 
period for illustration, and excluding the deaths that occurred 
among the troops in the Afghan war, in the five years ending 
with 1882, the British troopshad 725 deaths from cholera, or 21*6 
per 1,000 of strength. Supposing the same rate of mortality 
to have prevailed in Ireland in the same period, there would 
have been 108,000 deaths from cholera. 

In order to convey a clear conception of the sanitary con- 
ditions under which cholera prevails in Northern India, I shall 
briefly describe the state of a few well-known places that may 
be regarded as typical of the whole. I shall take Mianmir as 
the type of militaiy stations. This station was selected in 1849 
by Sir Charles ^Napier under the best medical advice then 
available. It is six miles from Lahore and seven from the 
river Ravi, above which it has an elevation of 50 feet. 

It stands on a great alluvial plain, 1,000 feet above the level 
of the sea, and is so dry that the surface is perfectly destitute 
of vegetation. The street surfaces of this city are not more 
bare of vegetation than the surface of the Mianmir Plateau in 
its natural state. Of late years, with the aid of artificial 
irrigation, trees have been grown in the cantonment, but they 
present a stunted, unhealthy appearance except where they are 
plentifully supplied with water. The soil is a stiff clay, very 
impenetrable to water. The rainfall is about 20 in. in the year. 
The mean temperature in the shade ranges from 98° F. in June, 
to 52° F. in January, and the mean humidity of the air from 20 
in May to 58 in September — the mean of the whole year 
being 40. Saturation being = 100. 

Water is found in abundance at a depth of 40 ft. The strata 
lying between the surface and the water level are extraordinarily 
free from moisture. A sample taken at a depth of 6 ft. was 
found on analysis to contain only 11 ^/^ of moisture. 

The cantonment occupies an area of 10 square miles, the 
garrison consisting of about 3,000 men, of whom 1,000 are 
Europeans, the rest native troops. The whole population, 
including the population of the bazaars, camp followers, &c, 
was at the census of 1868 13,757, or about 5 persons to the acre. 
The features which, independently of military considerations, 
commended this site to Sir Charles Napier, were its great 
dryness and the facilities it affords for the rapid discharge of 
the rainfall. 

The health history of the station is truly tragical. Typhoid 
fever has always prevailed, and in 1856, 1861, 1862, 1867, 
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1872, 1879, 1880, and 1881, the troops suffered severely from 
cholera. In 1856, 31 ^/^ of the European troops were attacked, 
and 16 ^/^ died. In 1861, 42 °/^ were attacked, and 24 ^/^ died. 
In the later epidemics the mortality did not exceed 8 °/^j. 

Now what were the sanitary conditions under which these 
disastrous epidemics occurred t The troops were well housed, 
and had plenty of room. The barracks were designed by Sir 
Charles Napier himself, and quite regardless of expense. They 
were spread over a very wide surface in order to avoid the 
evil of overcrowding. The scavenging was fairly good — ^that is, 
so far as surface inspection went there was verylittle filth to 
be seen. There were no sewers of any sort ; the roadside drains 
were intended for the discharge of rainfall only. 

During the first two epidemics there were two most grave 
defects. (1.) The privies were trenches which were originally 
fifty feet deep. In these the night soil accumulated from year 
to year, so that at last they were filled up to within twenty feet 
of the surface, and the stench from them was, at times, perfectly 
overpowering. The privies were at a distance of 100 yards or 
so from the barracks. The second defect was closely connected 
with the first, for, unfortunately, the wells — one for each com- 
pany barrack, which supplied all the water required for every 
purpose — were only 100 yards from the privies, and, of course, 
they became contaminated with excremental matter, which 
readily percolated through the sandy water-bearing sub-strata. 
It was only when the terrible outbreak of 1861 occurred that 
the danger of this state of things attracted attention, and then 
the trenches were ordered to be cleaned out, and privies to be 
formed on the surface dry earth system. Immense quanti- 
ties of foecal matter were removed, but, no doubt, much of 
the deposits of previous years had passed beyond reach of re- 
moval 

The wells eantinued to be used as before. In the following 
year there was another great epidemic, when 5 ^/^ of the British 
troops were destroyed. The construction of the wells was pecu- 
liarly bad. The following description of them is taken from the 
Punjab Sanitary Report of 1868 : — " Attached to most of the 
wells is a masonry reservoir, eight feet square by four feet deep, 
and elevated about six feet above the ground level. These re- 
servoirs were covered with planks loosely laid. Some of the 
{>lanks had been removed from the reservoirs that I examined, 
eaving spaces a foot or two wide uncovered. I saw a good deal 
of dirt of different kinds in the reservoirs. Wells are a favourite 
place of rendezvous for natives, and the covers of the reservoirs 
afford a comfortable seat But, besides the large reservoirs, 
there were smaller ones, about two feet square. \Vater is re- 
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ceived from the large reservoirs into the smaller through an 
iron pipe. The smaller reservoirs are quite uncovered, and 
from these the hhistis (water-carriers) fill their water-bags 
(mussacks). squatting, during the operation, on the side-wall of 
the resei'voir, their shoes often in actual contact with the water. 
These small receptacles are freely open to any one who wants 
to draw water, the sweepers of the adjoining privies included. 
It is impossible to say, at this time, to what uses the water 
in the receptacles may not have been applied.'* I have little 
doubt it was constantly used for rinsing out the latrine utensils. 

By 1872, when the next great epidemic took place, an im- 
portant change had been made in the water supply, for an 
irrigation cut, a branch of the Bar6 DoAb Canal had been led 
into the station and tlie drinking water of the troops was ordered 
to be taken from it. This cut, which was about three feet wide, 
flowed through the station uncovered, and water was conveyed 
from it in the usual way by bhistis with mussacks. Some time 
before the epidemic broke out among the troops, cholera had 
prevailed among the native population, and some days after the 
occurrence of the outbreak the body of a native was found lying 
in the cut, above the point where the supply of the troops was 
taken. It was, most probably, the body of some poor wretch 
who had gone into the cut to relieve the agony of the thirst of 
cholera. 

Brieflv, in the later epidemics, at all events, the sanitary con- 
dition of Mianmir may be described thus. The scavenging was 
as near perfection as possible, there were no sewers of any kind. 
All excreta liquid ana solid were removed in carts. The latrines 
were kept so sweet on the dry earth system, that there was a 
complete absence of offensive odour. The troops had good 
food, suitable clothing, light duties, splendid barracks, with 
abundant ventilation ; the one defect was the water supply, it 
was open to contamination in a great variety of ways. When- 
ever cholera prevailed in the neighbourhood, its infection had 
the most ample facilities for reaching the water supply, and it is 
specially worthy of note, that in no single instance has cholera 
broken out at Mianmir until after the neighbouring population 
has been attacked. 

The description of the sanitary state of Mianmir applies, 
with slight modification, to all the stations in the plains of 
Northern India. The scavenging is good in all. I have 
never seen any English town so cleanly kept as the Punjab 
cantonments. The barrack accommodation too is magnificent. 
The Government have spent upwards of twelve millions sterling 
within the last eighteen years on barrack accommodation. But 
the water supply is everywhere bad. This is the fatal flaw in 
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the sanitary aiTangements, the removal of which will, I believe, 
render the cantonments of Northern India quite as healthy as 
any part of these islands. In Fort William, in Calcutta, where 
the old barbarous methods of water supply were abandoned 
twelve years ago, the death-rate of the troops which used to be 
upwards of 10 per cent, per annum has in the ten years ending 
in 1882 been only 9 per 1,000. 

With refijard to the native population it would be impossible 
within the limits of a paper suitable for an occasion like this to 
give an adequate idea of the foulness of native towns. Within 
the last few years endeavours have been made to remove from 
them the grosser and more tangible forms of filth, but, limiting 
my remarks to the Punjab, with which province I have the most 
intimate acquaintance, I do not know a single town in 
which, in the more retired parts, there is not an overpowering 
stench, more especially in the rainy season. The Punjab is 
a great alluvial plain, as fiat as a bowling green, and the 
houses in the towns are packed together as close as they can 
stand. The streets are so narrow that, as a rule, two carts 
cannot pass in them, and in many parts they are so narrow that 
wheeled conveyance is altogether impossible. There is no 
sewerage whatever ; merely surface saucer-drains, which carry 
certain proportion of the semi-liquid filth to a hole, formed 
within the town limits by the removal of earth for making the 
bricks, with which the houses are built. The water supply is 
taken from wells sunk in the excrement sodden soil, often within 
a few feet of the hole into which the saucer-drains discharge. 
Need I say that this water is altogether unfit for use. I have 
chemically tested the water of hundreds of Punjab towns, and I 
cannot recall a single instance in which an English health officer 
would pronounce the water fit for use. The water taken from 
wells within the polluted town area differs entirely from that 
taken from wells situated in clean unoccupied ground outside the 
town limits. Thus, to take a specific case, at LTmritzur, outside 
the city wall, the well waters contain about two grains of chlorides 
per gallon, while within the city the amount estimated as common 
salt was found to range from 4 to 189 grains per gallon, from 10 
to 15 grains per gallon being the usual amount It is obvious 
that the excess of chlorides must have been derived from animal 
excreta. Such is the sanitary condition of the Punjab, which 
is a comparatively healthy province, and may be made one of 
the healthiest places in the world. In Bengal and Assam, the 
endemic home of cholera, things are much worse. In these 
provinces there is the same surface filthiness, but the water 
supply is far worse than it is in the Punjab. It is derived from 
open tanks, which are often filled by the drainage of localities 
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of indescribable filthiness ; and the tanks are used for bathing 
and clothes-washing, as well as for the supply of drinking- 
water. In the Punjab wells the water undergoes a certain 
amount of filtration in passing through the strata lying between 
the foul surface and the sewage holes; but in Bengal and 
Assam the tank waters are frequently unadulterated unmitigated 
sewage. It is only the rapid growth of vegetation in these tanks 
that saves the population who resort to them from destruction. 

The history oi cholera in the great cities of Calcutta and 
Bombay is full of encouragement as to the possibility of 
preventing cholera, and of instruction as to the means required 
for that purpose. In former days the European residents used 
to suffer very severely from the disease in both cities. It was 
a very common occurrence when I first went to Calcutta to 
dine with a friend one evening, and to hear next morning that 
he had died of cholera. This state of things has ceased, and 
the European residents in both cities have now as low a death- 
rate as the West End of London. How has this change come 
about T In Calcutta it was the immediate effect of the intro- 
duction of a good supply of water, combined with the sewering 
of the European portion of the city, and the proof that 
this is the case, is the fact that in the native portion of the 
town to which these improvements have not extended cholera is 
as bad as ever it was. In 1882 there were 2,240 deaths 
registered in Calcutta, and of these at least three-fourths took 
place in the northern division of the town, where there are no 
sewers, where the sewage putrifies in roads or ditches, and 
where the water supply is derived from polluted tanks. Even 
on the south side the natives bathe in tens of thousands in a 
nulla, in which the water is very foul sewage. 

Bombay teaches the same lesson. This city has a population 
of 800,000 inhabitants. Formerly it was scourged every year 
with cholera, the deaths from the disease numbering from 2 to 
5,000 in a much smaller population than exists at present. In 
1865 that wise statesman, tne late lamented Sir Bartle Frere, 
succeeded, after a difficult encounter with native prejudice, in 
bringing in a pure supply of water, and from that year to the 
present cholera can hardly be regarded as having been epidemic 
m the city, except in the great famine years 1877 and 1878, 
when thousands of starving cholera-stricken people crowded in 
from the adjoining districts. In 1882 the cnolera deaths 
numbered only 190. In 1876, although there were 32,000 
cholera deaths registered in the adjacent districts, there were 
only 374 deaths trom the disease in Bombay city. 

The influence of a pure water supply is particularly notice- 
able in the case of Bombay, because the sewerage of the city is 
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TeaUy in a terrible state. The sewers are rough flat-bottomed 
conduits, often with little or no fall. Scores of miles of sewers 
have to be opened out eveiy year in order to remove the lodg- 
ments that form in them, and the stenches that these deposits 
emit into the streets is simply overpowering ; but, in spite of 
this, ever since the introduction of a good water supply nineteen 
years ago, deaths from cholera have been exceedingly rare 
among the European inhabitants. 

The work of sanitary improvement in India is beset with great 
diflSculties, owing to the strange prejudices of the native popula- 
tion with regard to water. An idea of the strength of this 
prejudice may be formed from the fact that even now, after 
eighteen years, there are people in Bombay who would rather 
die than touch the pipe water, and the same feeling prevails, 
though to a lesser extent, in Lahore, and other cities. But 
experience shows that this prejudice, if treated with judgment 
and consideration, gradually dies out. In Bombay, at first, 
there were many thousands of people affected witli it. Now 
there are only a few hundreds. 

It is to be hoped that the British Government will now take 
up the question of sanitary improvement in India with resolution 
and earnestness, and at all events make it impossible for cholera 
to propagate itself in the great seaport towns. This is a duty 
which it owes to the civilised world now that the opening of the 
Suez Canal has so greatly facilitated the spread of cholera from 
India to Europe. 

And here I would briefly call attention to one source of 
cholera infection which is very apt to escape notice. I refer to 
Mecca, the great Arabian place of Mussahnan pilgrimage. The 
reduction of the cost of pilgrimage of late years has enor- 
mously increased the number of pilgrims from India, and 
remembering this, it is not surprising that there have of late 
been several great outbreaks of cholera at Mecca. There was 
one there in the spring of 1883, which caused immense mor- 
tality, and excited very little attention in Europe, owing to the 
ri^rous precautions tnat are taken to prevent the defilement 
of the sacred place by the presence of the infidel. This is a 
matter which deserves the serious attention of the States of 
Europe, as Mussalman pilgrims would be very apt media for 
the conveyance of cholera to Egypt and the southern shores of 
the Mediterranean. I have a very strong suspicion that it was 
through the pilgrims that Egypt was infected last year. 

In conclusion, I submit that the experience of cholera in 
India affords sure grounds for believing that cholera is a disease 
which, more perhaps than any other of the great pestilences 
which afflict tne human race, admits of prevention. 
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Places in which the soil is kept puj'e, and where the water- 
supply is taken from a pure source, and is so distributed as to be 
incapable of receiving contamination in transit to the consumer, 
have little to fear m)m cholera. It is only places where the 
soil is allowed to become saturated with excrement, and where 
the water-supply is taken from wells situated in an excrement 
sodden soil ; or if it be taken from a pure source, where it is 
allowed to become contaminated in foul cisterns, or by sewer air 
through the channel of pipes connecting the water mains with 
the sewers, that have reason to dread it. In places where such 
conditions exist cholera is justly an object of terror. 



Surgeon-Major Hamilton (Dublin), who had had eighteen years 
experience as an army surgeon in India, differed from some of the 
conclusions arrived at by the author of the paper. He was inclined ta 
concur with the views of Dr. Bryden, who expressed in many of his 
magnificent works, which were now historical, his theory of cholera. 
Dr. Bryden held that there was an endemic area of cholera, which 
was the delta of the Ganges ; in this enormous district cholera was 
always present. His argument was that the south-east monsoon 
spread cholera from that area throughout Upper India. It had been 
found that cholera did not attack the whole of Northern India at 
once. Its progress was distinctly traceable, and might be traced 
overflowing the endemic area. It would advance northward during 
the summer, gradually die down during the autumn, and disappear in 
the winter. Sporadic cases might occur in a district during 
winter ; and this, Dr. Bryden holds, meant the invasion of that 
district, and if meteorology were favourable an outbreak would occur 
in that district the following spring. He contested Surgeon De 
Benzy's theory that the cholera was caused by impure water. What 
possible connection could there be between an epidemic of the 
character which overtook the British Army in Northern India, in 
1879, and impure water ? When cholera was epidemic impure water 
would no doubt increase and intensify it. Surgeon De Eenzy had spoken 
of the unsanitary character of India. It was undoubtedly terrible 
in many ways ; in fact there was no such thing as sanitation 
among the native population in India. But he did not think 
Surgeon De Eenzy was quite fair in taking Mianmir as a type 
of the Indian military stations. Cholera in the Bengal Presidency 
invariably advanced northwards. It never radiated From a centre. 
There was not an instance of record of cholera going down stream in 
the valley of the Ganges. He disputed the argument that cholera 
was distributed by human intercourse. He had no doubt a great 
body of men marching through a district prepared for cholera would 
act as a spark to gunpowder. But to say that an individual passing 
from here to there could carry cholera in his clothes into a district 
not prepared for cholera, was to say what he believed to be 
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imdoQtatodlj wrong. It had been clearly proved that cholera " in 
India at all events," was not contagious, in the ordinary sense, 
although Dr. Bryden admits that when it invaded Europe, it did 
seem to take on the typhus form. He firmly believed that so long as 
the fiM» of nature in Lidia remained unchanged, so long would there 
be great periodic outbreaks of cholera passing from Bengal to the 
noitii of India, through the Khyber Pass and Central Asia, and from 
tiience invading Europe, which was the way, he believed, the present 
outbreak invaded Europe. 

Dr. W. J. Simpson (Aberdeen) could hardly agree with the pre- 
vious speaker. He haii no experience of India; but he was at 
Damietta last year during the outbreak of cholera in Egypt, and what 
he observed there would induce him to support the theory of Surgeon 
De Benzy, that impure water supply was the cause of the spread 
of the disease. The cholera had been in Damietta long before official 
reports mentioned it, and it was only when the Nile had reached its 
loweet point and had become thoroughly contaminated with the dis- 
chargee from several cholera patients that the outbreak assumed its 
epidemic form. 

Surgeon-Major Wxcltppb Jonbs (Naas) believed that the theory 
that human intercourse would not propagate cholera had been dis- 
proved by the great European outbreaks, and that the doctrine would 
be a highly duigerous one. In 1865 cholera spread all over the 
Mediterranean l»sin, and it was observed to pass by certain places, 
and to attack others more distant from the delta of the Nile and the 
port of Alexandria. This outbreak probably originated at Mecca, 
and was carried thence by pilgrims returning home ; the places thus 
escaping were proved to be those that received few or no returning 
pilgrims, and to have, generally, little or no intercourse with the 
point of origin. In 1867 cholera was clearly conveyed all over India, 
in a mmtherly as well as every other direction^ by pilgrims from 
Hurdwar. 

Dr. J- P. J. Stkbs (Hon. Sec. of the Section) reminded Surgeon- 
Major Hamilton that in the present epidemic in Prance they had an 
example of cholera travelling tauthwards into Italy. 

Suigeon-GeneralDBBBNZT,C.B.(Bray),thenreplied. With reference 
to Surgeon-Major Hamilton's enquiry as to what possible connexion 
there could be between the cholera epidemic that attacked the British 
troops in Northern India in 1879 and impure water, Surgeon- 
General De Benzy saw a very close connexion. Owing to the 
primitive and defective state of the arrangements, the water supply 
of the troops was open to contamination in a hundred ways, and 
when cholera prevailed among the native population, it was simply 
owing to good luck that its contagium did not reach the troops 
through the medium of their water supply. He described the arrange- 
ments for the supply of water to the troops on the Afghan campaign. 
An open metal bucket was fastened to the tent pole. The drinking 
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water was emptied into the bucket from the goat skin (Mussak) in 
which it was conyejed, and the men kdled the water out of the 
bucket as they required it with a panikin. The atmosphere of the 
tent was thick with dust, which was being constantly deposited in 
the bucket. He had seen a sick man vomiting in a tent on the 
ground — the vomit soon dried up, and was dispersed through the air 
as dust. Is it to be wondered at that in such a state of things 
when cholera appeared in the vicinity, it soon extended to the troops 
and committed terrible ravages among them. With a well-arranged 
water supply, he believed that the troops in Northern India would 
be as healthy as those quartered in the United Kingdom. Dr. 
Hamilton was quite mistaken in supposing that cholera epidemics 
invariably travelled northwards. It is wonderful with what per- 
sistency this erroneous statement clings to life. The £act is, that a 
year hardly passes that cholera does not spread from its endemic 
area in Bengal towards Jubbulpoor and the southern tracts of India. 



On *^ The Objects and Work of Ladie/ Sanitary AssoeiationB^^ 
by Sarah Elizabeth Gbimshaw. Rwd by R O'B. 
Furlong, Esq., M.A. 

At the meeting of the National Association for the Promotion 
of Science, held in Dublin in 1881, a paper was read by Dr. 
T. W. Grimshaw, entitled, " The necessity for extending the 
operations of Ladies' Sanitary Associations."* At that time 
the Dublin Ladies' Sanitary Association had been but six 
months in existence, its aims and plans were brought under 
the notice of the Health Section, and Dublin ladies obtained (by 
means of the paper referred to and the discussion which follow^ 
its reading) many useful hints and much valuable information as 
to what the scope and duties of such associations should be. At 
the meeting of this association, which is altogether devoted to the 
promotion of measures connected with the health of the people, 
it is a pleasing duty to announce that the Dublin Ladies' 
Sanitary Association, although still struggling, has been in 
existence for three years and a half, and dunng that period 
has done a considerable amount of useful sanitary work. At 
the request of the Dublin Ladie^ Sanitary Association, the 

* Transactions of The National Association for the Promotion of Social 
Science (Dublin), 1881, p. 054, et seq. 
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writer has undertaken to prepare this paper, with the view 
of again calling attention to the necessity for extending the 
work of such associations, and showing how much work may be 
done, even with the limited means at the disposal of the Dublin 
Association, and the great field that is open for women's work, 
in the improvement of the health of all classes of the com- 
munity, but especially among the lower stratum of the social 
fabric in great towns. The opportunity is specially appro- 
priate, as tne London Ladies' Sanitary Association is. affiliated 
with this Institute, as it also is with the National Association 
for the Promotion of Social Science, and the Dublin Ladies' 
Association has now reached a sufficient age to fairly claim to 
be admitted to the sisterhood. 

The Committeeof the Dublin Ladies' Sanitary Association con- 
sidered that they should not lose the good opportunity afforded 
by the meeting of this Con^ssto bring forward the advantages 
of "Ladies' Sanitary Associations" ; in other words, woman's 
help in the cause of sanitary science, and the claims of the Dublin 
Association to sympathy and aid. It is now fully acknow- 
ledged bow important healthy conditions of life are for the 
happlaess of the people, and what ignorance and indifference 
exist with respect to them among the poorer classes, and perhaps 
amon^ all classes in certain degrees. It is also fully acknow- 
ledged that it is one of women's especial works to visit the 
poor ; this is done in many different ways, and for various 
purposes : for trying to carry religion into houses where it is 
little thought of, or for visiting the sick, or for the conveyance 
of charitable relief of different kinds. Now, among all these 
perhaps there is no cause in which woman's tact and sympathy 
should be of more value than in instructing the poor m the 
simpler truths of " sanitary science." There are many things 
which could be noticed by a lady visitor, as a woman among 
women, which would be passed over by regular sanitary 
officials, or if noticed by them, perhaps objected to as an inter- 
ference, and perfectly unheeded. Tne inspector of nuisances, 
or other official, can see to the formation of drains, to proper 
house accommodation (as to space), or objectionable occupations, 
&a, but he cannot enter into the question of personal cleanliness, 
the proper care, cleanliness, and clothi^ and feeding of children, 
or oi the food used. It must be very diflSsult, we all acknowledge, 
for the people to which I refer to carry out any cleanliness in 
the " dens' in which they live, but they must have the knowledge 

E'ven them, and the behef in its efficacy instilled into them, 
jfore they will even make the attempt. The hardest part of 
the work is to make the lower classes understand the importance 
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of cleanliness, to make them see the advantages that will accrue 
to them from it, and persuade them iotryit. If once they get 
their interest aroused it will he easy to snow them what to do. 
We all must know the difficulty that housekeepers find among 
their servants in making them cleanly in their work and 
persons; they seem to think one brush should sweep many 
different kinds of things, and one duster dust several rooms. I 
was once told that a washstand and belongings in a bedroom 
were quite unnecessary, as the servant in question could use her 
pantry 1 and this by one supposed to have come from a most 
respectable home; and at another time, on asking if the 
personal washing had been properly carried out, the answer 
was, " Oh, ma am, it was only a fortnight ago or so ! " 
Change of clothing, too, sufficiently often, is much neglected 
by domestic servants, and if this be so among a class who 
have mixed for some time with those above tliem, and lived 
among cleanly surroundings, how much more likely will it be 
among the class who never go out of their oyra sphere, and 
never see or hear anything better ? It therefore seems that on 
all these points the visitors of Ladies* Sanitary Associations can 
be of so much use ; they can instruct the women about fresh 
air in their rooms; cleaning their rooms, themselves, their 
children, and clothing, explain the necessaries required for these 
purposes, and help them to get them ; they can explain how thev 
and the children must suffer if they use dirty water or dirty food, 
such as cheap unwholesome fish or meat (as a treat), or if they 
let their children eat food picked up, sometimes in yards or dust 
heaps, unripe apples, and many things of the kind. 

They also have the power and advantage of acting as " go- 
betweens *' between the tenants of these wretched places and the 
owners, and where perhaps a complaint would not be made by the 
tenant direct to the owner of something neglected to be done in 
the way of repairs or cleaning, for fear of being turned out, or 
rent being raised, it could be mentioned without fear to a lady 
visitor, who might bring it before the proper health authority. 
There is in London a special society for this purpose, called 
the ** Sanitary Aid Society.'* Another very important good 
that can be effected by lady visitors is the prevention of 
the spread of infectious diseases, thereby not only benefiting 
those visited, but the whole community. The first thing to be 
done, where there is any sign of sickness, is to overcome the 
objections (which are, I believe, generally strong) to sending the 
sick person to the hospital^ and to point out to the women how 
much better sick people can be cared for in a hospital than in 
their own homes, and how much it will increase the chance of 
recovery. They can also be persuaded to notice^ at oncej any sign 
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of illness in themselves or families, have medical advice at once, 
and learn where and how to obtain it. They can also be taught 
the value and use of cheap and easily procured disinfectants, 
and the necessity of keeping separate, and washing separately, 
as far as is in their power, the things used by any of them who 
seem sick, even if they do not know what is wrone. These are 
points which would not, and could not, be enterea into by any 
sanitary authorities, and which the people themselves are unlikely 
to know of, or indeed think of. In fact, the good that might be done 
by Ladies' Sanitary Associations, if efficiently worked, and worked 
bu those who take a thorough interest in them is incalculable, but 
the visitors require great tact and discretion, as no doubt it 
would be difficult to broach such unwelcome subjects without 
hurting the f eeUngs or appearing to interfere too much in the 
privacy of home arrangements. It is here that lectures, and 
especially the lectures given by ladies conversationally in the 
district rooms, prove such useful helps. To quote an extract, 
from the London Report of 1884, of a letter to Miss Adams 
from a lady at Derby : *^ One is able to say in open lecture 
many things which politeness makes it almost impossible to 
speak of in an individual cottage." 

One very hopeful and encoura^g fact has been proved by 
the district visitors, namely, that in Sieir rounds of visiting they 
have always been well received, and when known among the 
people of the district, thev have been received with welcome, 
ana their visits looked forward to with pleasure. To quote 
from their last report : " If there is any interruption to their 
visits, they constantly ask, *Why don't the ladies come to 
us V " As there was considerable doubt in the minds of some 
persons about this, when the district visiting was first arranged, 
it is well that it should be made widely known, as the fear of 
meeting with any disagreeable opposition might deter some from 
becoming district visitors. 

There have been several such associations founded, which 
are working well ; and I see from the last report of the London 
Ladies' Sanitary Association, kindly sent by Miss Adams, its 
secretary, that the good influence has extended to Australia, 
there being an " Australian Health Society " in East Melbourne. 

To give an example of how largely the London Society is 
disseminating sanitary knowledge, it may be mentioned that 
there have Been 1,535,620 pamphlets published and reprinted 
since 1859, besides leaflets, &c., and amass of inquiries answered; 
and from their report we also see that many of these pamphlets 
are to be translated into Japanese, Chinese, and modem Greek. 

The London Association has taken up the questions of seats 
in shops, early closing, play-grounds for children, bread reform, 
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matrons' aid (or midwife's) institutes, lavatories for women and 
children, &c. Of course these are the result of many years' work 
by many workers, and the Dublin Association has not had time 
to do more than commence with the most simple groundwork, 
which, however, it is hoped will be a foundation tor all these 
other branches. 

The Dublin Ladies' Sanitary Association was founded in 
1881, by Miss Hamilton Stubber. Its first President was The 
Countess Cowper, and it now has the honour of having as 
President The Countess Spencer, who has on every possible 
occasion shown her sympathy and given her aid to the Society. 
For full particulars of the work done by the Ladies' Sanitary 
Association of Dublin, I must refer you to the Report for the 
year ending 1884; but some of the details of the work may be 
briefly referred to. Pamphlets have been distributed; lectures 
given to ladies, and also to wives of working men ; a lending 
ubrary established. Classes have been formed for training 
lady visitors in hygiene and domestic sanitation, and in con- 
nection with these there have been examinations, and certificates 
and prizes awarded. This is considered a valuable part of the 
work, as it is of great importance that those who are to teach 
others should be thoroughly grounded in the necessary knowledge. 
Lectures have been given in the district-room to the women 
and girls of the neighbourhood by ladies, and also practical 
lessons in cookery. Another important part of the work of 
this Association has been the attention cfrawn to the matter 
of including hygiene in the course of instruction in National 
and other schools. In two of the Koman Catholic training 
colleges it now forms part of the course ; and, owing to the 
appUcation by Lady Cowper to Sir P. Keenan, the Board 
of National Education took up the question, and a conunittee 
was formed to inquire into it; it is hoped that the result 
will be satisfactory, and that the children of the present day 
will learn what will make them healthier and happier than their 

Earents have been, and enable them to render their future 
omes healthier and pleasanter dwelling-places than those at 
present inhabited by the majority of our working class. 

Lastly, though it is perhaps the most practical and important 
part of the work, there is the district visiting. Unhappily, the 
districts at present worked in Dublin only number two^ owing to 
the want of visitors. The committee have tried in every way to 
attract ladies as visitors, but hitherto it has not been taken up 
with sufficient zeal, and this seems the more surprising, as 
happily in this work " creed " makes no difference. Protestants 
and Eoman Catholics work together, with the approval of the 
clergy on both sides. Surely there must be some women in 
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Dublin who are not tied by houses and children of their own to 
look after, and who coold undertake the work, and find occu- 
pation and pleasure in it. Is Dublin incapable of producing a 
second Miss Octavia Hill, or Miss Adams, or even followers of 
theirs 1 We had hoped to have succeeded in persuading Miss 
Octavia Hill to come to Dublin to attend this Congress, and 
by her presence, and perhaps words, to have roused and inspired 
some in Dublin to follow in her footsteps, and do for ^* Dear dirty 
Dublin" what she has done for London ; but, unfortunately, 
her own work, in her own especial town, is more than enough 
for her, and in a letter she says she has undertaken more work, 
" which will require much thought and work." The next best 
thing is to ask any ladies inclined to interest themselves in this 
work to read an account of what Miss Hill has done, and study 
her opinions and advice on the subject. As before mentioned, 
plenty are found to be district visitors for other purposes, and pos- 
sibly m pleasanter and easier ways than for sanitary work ; but if it 
be remembered that "Cleanliness is next to GodUness," and that, 
in fact, they must and do go together, some will be found to 
work in the *^ straight and narrow way," which will lead to the 
other and higher work. In conclusion, the writer begs to say 
that she has prepared this paper simply to bring under pubUc 
notice the importance and value of associations of this kind, and 
to ask for workersy and not in any way as a paper for scientific 
discussion. 



Dr. ATiFHTn) Cabfbntbb (Croydon) remarked that the Ladies' 
Sanitary Association was helping the work of the Sanitary Institute 
very much, and he therefore hailed the establishment of this associa- 
tion in Dublin with the very greatest pleasure. The knowledge that 
the Comitess Spencer was at the head of this association, and that 
other ladies would certainly imitate her example, led him to hope 
that the result would be accompUshed here more extensively, com- 
paratively, than the work that was being done in London under Miss 
Octavia Hill. There was much more in connection with beneficial 
sanitary work than a consideration of drain pipes ; it branched out 
into all those points which had been noticed in the paper, and in 
many other directions besides. One of the most important branches 
was the endeavour to get some better ideas into the lower classes as 
to what the education of their children should be, and as to the way 
in which they should be brought up to face the difficulties of life. 
He sincerely hoped that the movement might meet with the support 
of the ladies of Dublin who were anxious for the welfare of their 
own beloved ones ; for who could tell from what cabins or hovels 
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sickness might be brought into the homes of the richest in the 
land? 

Mr. H. H. Collins, F.E.I.B.A, (London), considered that the 
truest way of dealing with sanitation was that marked out by the 
Ladies' Sanitary Association. Work undertaken in the spirit of a 
remark to be found on page 7 of their annual report, '* that until 
ignorance of the laws of health was dispelled amongst the poor, little 
improvement could be expected, ** was certain to accomplish great 
good. Having visited several of the slums of Dublin on the previous 
day, he felt bound to say that it was all very well for them to preach 
what should be done by the poor and what should not be done, 
but any one who saw their wretched homes must admit that it was 
almost impossible for them to have any ideas of sanitation, and that 
even if they could be impressed with their necessity it would be impos- 
sible, under the existing conditions, for them to carry them out. He 
was surprised that the people were so patient and so good, consider- 
ing the miserable lairs which they had to exist in. 

Dr. Chables A. Camebon (Dublin) observed that a larger propor- 
tion of the population of Dublin was in a state of more abject poverty 
than was to be found in any city in England. You could walk for 
miles in London without meeting a really bad street or a number of 
dilapidated houses, but you could not pass out of any of the fashion- 
able squares of Dublin without going through streets in which the 
people were steeped in wretchedness and poverty. That state of 
things was general throughout this decaying city. The purlieus of 
Dublin were worse than those of London. It was therefore nonsen- 
sical to compare the communities in the two cities. It was surprising 
to him that the death rate in Dublin was only 27 per 1,000, and not 
about 33 per 1,000 ; and he was happy to find that though it 
exceeded the death rate of London, it was lower than the death rate 
of most great cities on the Continent. He heartily approved the 
objects of the Ladies' Sanitary Association. Few were better qualified 
than he to express an opinion as to the value of their work. He had 
noticed how frequently they had called the attention of the Sanitary 
authorities to neglected places. He thought the large mortality in 
this city arose in part from the insufficient feeding and clothing of 
the children, and this remark applied not merely to the poor, but also 
to the well-to-do people. He had been surprised to find women of the 
middle class well and comfortably clothed themselves while the arms 
and legs of the children whom they were dragging out with them for 
their miserable walks were purple from cold. The Ladies' Sanitary 
Association had a great work to perform, and he was surprised so few 
ladies were taking an interest in it. Great as had been the work 
done up to the present, vast was the amount which still remained 
to be accomplished. Thirty-three thousand out of the fifty-four 
thousand fisimilies residing in the city were living, on an average, in 
one and half rooms per family. He thought the best way to improve 
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SuUin would be to improve two-thirds of the habitations off the 
&oe of the earth. He took some little credit to himself for having, by 
persistent agitation — that was the only way we could get anything in 
Ireland — ^induoed the putting in force of the Artizans' Dwellings Act. 
They could not expect landlords to provide decent dwellings for people 
so sunk in poverty, that perhaps they could only pay one week's rent 
in every four weeks. What he had always contended for was that 
it was the duty of the Municipal authorities to provide dwellings for 
the lowest and most wretched stratum of the population. There were 
ten thousand people in the city requiring house accommodation who 
could not afford to pay a rent higher than one shilling per week. 
Plans were now being prepared, he was glad to say, for the erection 
of houses upon corporate property which would suit people who could 
not afford for rent more than one or two shillings per week. 

Dr. MaoDowbl Gosobayb (Dublin), Hon. Secretary of the Section, 
contended that the poverty of the lower classes would not be so great 
if lees money were spent on intoxicating drinks, and urged that the 
Sanitary Associations should not attempt to ignore the fact. 

Sir BoBSBT BAWLnrsoK, C.B. (President of the Congress), said 
that before a remedy could be applied it was necessary to probe 
the wound to its greatest depths. This negligence of the lower stra- 
tum of society did not belong solely to despotisms or to so-called Free 
Gh>vemment6, or to Bepublics. There was as much destitution under 
one form of government as under another, as in the cities of the 
American Bepublic there was overorowding, neglect, vice, and desti- 
tution equal to that of the great cities of European kingdoms or in 
Great Britain. It had arisen from a social neglect — from a blindness 
and an apathy which allowed the lowest stratum of society to degene- 
rate into a condition out of which they themselves could not by any 
possibility escape. But in looking at that state of things there was 
another rock to be avoided. It had been said, and he supposed 
in some respects it was true, that charity covered a multitude of 
sins. Some persons, he dare say, imagined that by distributing 
alms broadcast, bv giving freely of their substance, they were doing a 
certain amount of good. It had been one of the tasks of his life to 
investigate what were called charitable endowments, in different parts 
of the country. These endowments had increased to an enormous 
extent in some instances, and as wealth had increased abuse had 
increased with it, until his observations forced him to say '* Show me 
a largely endowed district and I will show you a corrupt popula- 
tion*" Where charitable endowments were relied on they took away 
the self-reliance of the population and led to idleness ; therefore they 
must be cautious in attempting to do good that they did not make 
greater evil. *' Under no circumstances can relief be given in money,'' 
was an admirable rule of the Ladies' Sanitary Society. The prime 
question of putting the poor into a proper condition was, however, a 
Statesman's work. The laws must be so framed, so regulated, and so 
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administered^ that there should be relief without oommunism, for woe 
be to that nation when the people ceased to relj on their own 
endeavours, and looked to the ranks above to feed, clothe, and take 
care of them ; disruption must soon come. It was their dutj to 
strive by all the means in their power to give means of health, 
comfort, and religion to every human being bom into the land, and 
they must then, by constant reiteration, constant attention, and 
constant labour attempt to keep that arrangement. Belief must come 
from above and it must be imparted to those below. Take the slums 
and tenement-houses of any town, and preach from Christmas to 
Christmas to the shivering, starving inhabitants on the advantages of 
clean rooms, fresh air, ventilation, warm clothing, and wholesome 
food, abstinence from drink, and attendance to religious duties, and 
do nothing more, and insult will be added to injury. Just as well 
tell the blind to see, the deaf to hear, the lame to walk, as to tell 
these people to be well-housed, well-clothed, and well-fed. They 
cannot provide their houses but, perforce, occupy the dens society 
allows to exist. He proposed a vote of thanks to the author, and 
wished God-speed to the work of the Ladies' Sanitary Association 
in Dublin. 



On *' The Homes of the Working Classes in Dublin^*' by Edward 
Spenoeb, M.A., T.C.D., Secretary Dublin Artizans* 
Dwellings Company, Limited. 

The difficulties of dealing with the re-housing of the poor by 
general legislation are very great, owing to the diversities of 
conditions in different towns oeing such as to call for legislation 
of a local character. Among tnese may be mentioned the 
habits of the population ; the development of various indostries 
demanding space ; schemes for railway improvements, selecting, 
where possible, poorer localities ; movements of population out 
of towns to suburbs, emptying better class houses. 

A more important difference, perhaps, is that between the 

growth of popular opinion on the subject in various towns. 

We have, on the one hand, the example of Glasgow, which 

twenty years ago recognized the evils caused by its then 

condition, and led the van in this great work; and on the 

other the case of an English town, where the local authority 

tctook preliminary steps under both Sir R Cross's and Mr. 

thblorrens' Acts, but abandoned them, notwithstanding the repre- 

one ai^^ons of their medical officers of health, and finally 
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questioned the right of the Local Govemment Board to 
interfere in the matter. 

But the greatest difficulty in dealing with this question by 
general legislation is, that it is now happily recognized that 
the improvement of the homes of the working-classes cannot be 
eflfective without the improvement of the classes themselves ; 
and the latter does not depend on legislation alone, but on 
the proper administration of the existing sanitary laws; 
of general laws relating to the homes of the poor, which 
of course differ in various towns ; in a very great degree to the 
education of the masses, and to the material prosperity of a 
town ; and to a variety of circumstances affecting more or less, 
according to local influences, the lives of our poorer brethren. 
For these reasons, and because DubUn, of all cities which have 
carried out improvements of this kind, is most peculiarly 
situated, I propose to discuss the subject of this paper from a 
local point of view, and from the following standpoints : — 

L The Want. 

n. The Statutes belating to the Supply op the 
Want. 

nL How the Want has been Supplied in Dublin. 

I. 771^ Want. — ^We shall better be able to form an idea of 
the present condition of the homes of the working classes in 
Dublin, by observing the changes which have taken place in 
them during the decade 1871-1881, more especially as the 
former year may be taken as the era of a more vigorous sanitary 
administration in this city. 

In 1871 there were, out of a total number of 58,327 families, 
44,933, or 77 per cent., living in 10,954 tenement houses, being 
4*1 families to each house — the term " tenement " being applied 
to all houses, of whatever size, accommodating more than one 
family. In 1881, out of 54,725 famiUes, 39,997, or 73 per 
cent., Uved in 9,854 tenement houses, or 4*05 families per house. 
The number of persons to each family had, however, increased 
from 4-2 in 1871 to 4-5 in 1881. 

I have classified the tenement house accommodation afforded 
into seven grades. The highest consisting of houses of 10 rooms 
or more, occupied bv 2 or 3 families, and the lowest being houses 
of 1 room, occupied by 2 or more families — a class of accommoda- 
tion which had happUy disappeared in 1881. 
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Table I. 





HOUBKS. 


Famujbb. 


OLAflBIVICATIOH. 


187L 


1881. 


Increaae 

or 
DecreaM. 


1871. 


1881. 


Inoreaae 

or 
Deeroaee. 


1. Houses, 10 rooms or more, 
occupied by 2 or 3 families 

2. Ditto, 5 to 9 rooms, occu- 
pied by 2 or 3 families 

3. Ditto, 10 rooms or more, 
occupied by 4 or 5 families 

4. Ditto.lO rooms or more, oc- 
cupied by 6 or more families 

5. Ditto, 5 to 9 rooms, occu- 
pied by 4 or more families 

6. Ditto, 2 to 4 rooms, occu- 
pied by 2 or more families 

7. Ditto, 1 room, occupied by 
2 or more families 


1785 
3274 
1636 
1998 
2040 
216 
5 


1325 
3317 
1298 
1743 
1983 
188 


—460 

+43 

—338 

—255 

--67 

—28 

-.6 


4382 

7776 

7368 

16021 

9893 

493 

12 


3247 
7906 
8878 
12987 
9575 
404 


-1135 

+ 130 

—1490 

—2034 

--318 

-89 

—12 






Total 


10954 


9854 


—1100 


44945 


39997 


—4948 







The following table will show the single honse accommoda- 
tion in Dublin m 1871 and 1881 :— 

Table IL 





H0VBS8 AND FAMILna. 




isn. 


1881. 


Inoreaseor 
DecroMe. 


1. Houses, 10 rooms or more 


5033 

6141 

1675 

86 


4692 

7766 

1876 

14 


—341 


2. Ditto, 6 to 9 rooms 


+1625 
+201 


3. Ditto, 2 to 4 ditto 


4, Ditto, 1 room 


—72 






TOTAIi 


12935 


14348 


+1413 





It will be seen from Table I. that of 1,100 tenement houses 
which have disappeared, 1,053, occupied by 4,659 families, con- 
tained more than ten rooms, and from two to six families each. 
It is certain that this decrease would have been much larger 
but for the constant supply of first-class single houses which have 
lapsed into tenement nouses. The tables also show that while 
the decrease of families of all classes amounted to 3,538, those 
occupying tenemental dwellings have decreased by 4,948, and 
that the difference represents 1,413 families who have advanced 
to single house accommodation. While this transference is 
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satisfactory, it must not be forgotten that the accommodation 
of the families remaining in the old dwellings has deteriorated, 
as the diminution in the number of tenement houses is almost 
altogether confined to those affording large accommodation 
whife the decrease of houses containing from four to nine rooms, 
and from two to four or more families, is almost imperceptible, 
and with this must be taken into account the increase of the 
proportion of persons to each family in 1881. 

(Jn the whole, we have the broad fact that in 1871 77 per 
cent, of the families in Dublin, or 188,769 persons lived in 
tenement houses, and that this proportion was only reduced to 
73 per cent, or 182,278 persons m 1881. 

With reference to the condition of these houses, it was sworn 
before the Royal Sanitary Commission on Dublin in 1879 that 
of 9,760 which then existed, 2,360 were unfit for human 
habitation, 3,500 were repairable, and 4,000 in a better con- 
dition. Although private enterprise may supply a number of new 
dwellings equal to those which are closea by decay and from want 
of sanitary accommodation, the number of existing tenement 
houses will be maintained by the annual supply of second-hand 
dwellings converted from single houses, and it is out of the 
question to expect that the great majority of the working 
classes in this city will have any accommodation for many years 
to come, but that provided by tenement houses. 

The want seems therefore to be of two kinds : — The demoli- 
tion of old and substitution of new buildings, and the proper 
maintenance of existing dwellings. 



n. The statutes BIXiATING TO THE SUPPLY OF THE 
WANT. 

In dealing with this branch of the question, I shall refer to 
the laws relating first to the provision of new, and secondly to 
the maintenance of existing houses. 

n A. The principal statutes affecting the demolition and re- 
construction of dwellings, in force and relating to Dublin, are : — 

a. The Artizans' Dwellings Acts (Sir R Cross). 

b. Those jwrtiops of Torrens' Acts relating to demolition 

and reconstruction. 
e. The Labourers* Dwellings (Public Works Loans) Acts. 
d. The Valuation Act. 

a. l^he Artisans^ and Labourers^ Dwellings Improvement Acty 
1875 and 1879, and the Artizane Dwellings Act, 1882, Part L 
Two areas have been cleared in Dublin under the provisions 
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of the Artizans' Dwellings Act, 1875 — ^that known as the 
Coombe area, containing 4J acres, now built over by the 
Dublin Artizans' Dwellings Company ; and the Plunket Street 
area, containing 3^ acres, just cleared. 

I append a table giving details as to valuation and cost, &c., 
of the two schemes, to which I shall have occasion to refer 
when discussing the objections urged against the working of 
the Act in Dublin. 



I 



11 



1| 
1^ 






ll§i 



Coombe.... 
PlimketSt. 



984 
1619 



£ p. d. 
108 ^ 7 9 
12470 



£ s.d. 

NiL 

11180 6 8 



£ 8.d 

14421 9 4 

79S6 17 2 



£ 8. d 
1849 15 10212 
48 



8.d 

14 6 
20 00 



£ 8. d. 
1598819 8 
19186 210 



48 



These objections may be summed up as follows : — 

1. Compensation to weekly, monthly, and yearly tenants. 

2. Large increase of arbitrators' over valuer's award. 

3. Appeal to jury. 

4. Unfair interpretation of the words ** fair market value.'* 

5. Excessive compensation for trade disturbance. 

1. The compensation to 266 weekly, monthly, and yearly 
tenants on the Coombe was £1,397 4s. lOd., including traverses 
and costs. In Plunket Street area a more rigid application of the 
existing law was enforced, and no compensation awarded to any 
such tenants. Some idea of the amount saved to the rate- 

flayers by this improved procedure may be gathered from the 
acts that out of a total number of 159 houses on Plunket 
Street area, 129 were " tenement," containing weekly tenants 
(who in the Coombe area were each awarded 26 weeks' rent), 
and that the amount claimed for the tenancies under discussion 
was £20,398 10s. 

2. The large increase of the arbitrators' over the valuer's award 
in both schemes is remarkable ; in the Coombe it is 48 per cent., 
in Plunket Street 53 per cent. In neither scheme was there 
any appeid by the Corporation against the arbitrators' award. 
Having rerard to the favourable consideration nearly always 
given oy Dublin juries to every claim by a private citizen 
against a public body, it might not have been ot much use for 
the Corporation to have appealed against the arbitrators' award, 
but although the same tendency prevails in London and other 
English towns, there were sever^ appeals against the arbitrators' 
awards successfully fought by the local authorities there with 
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the twofold advantages of considerably reducing the awards and 
indacing the withdrawal of appeals on the opposite side. 

3. With reference to appeals to juries, the law on the subject 
has been altered since the completion of the Dublin schemes; 
and no appeal to a jury can now be made except in cases where 
the award ep^ceeds £1,000. In 9 traverses on the Coombe area 
the arbitrators' award was increased by £1,349 15s. lOd., or 
nearly 120 per cent. ; and in 6 traverses in Plunket Street the 
increase was only £48, with £20 costs. None of these awards 
were over £1,000, and while the new legislation on this subject 
is specially useful in Dublin, where the amounts in dispute are 
generally small, the facts of the excessive compensation awarded 
by the juries in the Coombe traverses point to the necessity for 
abolishing appeals to juries, and making the arbitrators' decision 
final, as in Torrens' Acts. I think tne following remarks of 
Mr. Qoddard, chief surveyor to the Metropolitan Board of 
Works, in his evidence before the Select Committee of the House 
of Commons, will be appreciated by those who have had 
experience on the subject in this city. He says, '* Although 
the evidence I have put in shows that in our appeals from an 
arbitrator to a jury we were successful in reducing the amount 
awarded, I think, looking at the case from an economic point 
of view I should, having appointed an official arbitrator, make 
the appeal to him final. . . . When you take twelve men 
haphazard selected out of society here, there, everywhere, men 
against whose judgment and honesty we can't say a word, but 
who may be led away by the forensic eloquence of some honour- 
able member of the Bar, or by the authoritative swearing of some 
honourable member of my own profession, it is a toss-up as to 
which way the jury will go." 

4. The law on the interpretation of the '* fair market value " 
has been much improved since the Act of 1875. The arbitrator 
is now bound to consider, in the case of an unhealthy house, 
what would be its value if its condition was remedied, and to 
deduct the cost of such improvement from his valuation. I sup- 
pose there were not 5 per cent, of the dwellings in Plunket Street 
area which would not have come under the definition of an un- 
healthy house. The words ^^ and all circumstances relating to 
such value," in the section of the Act referring to the principles 
of the arbitration, have also been struck out, as their vagueness 
tended greatly to increase the valuation. The consideration of 
the arbitrator is now practically limited to the present state of re- 
pair of the buildings, and their probableexistence inthatcondition. 

5. Compensation for trade disturbance is the most difiicult 
question ox all to deal with by general legislation, and the Select 
Committee could not see their way further on this point than 
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to make a recommendation to arbitrators to consider well in all 
cases whether the trader has not the option of setting up his 
trade somewhere in the immediate neighbourhood, witnout 
positive injury. While, on the one hand, there is no doubt that 
in Dublin many small traders, whose tenancies are monthly and 
even weekly, have suffered hardship from compulsory removal 
without compensation, it is equally true that the small trader 
who gets moderate compensation for disturbance and has the 
chance of setting up his Dusiness in any other district he likes, 
is much better off than the trader who lives across the street, 
gets no compensation, loses his business through the clearance 
of an area, and finds, when the area is repeopled, that the new 
inhabitant are of a class quite different to that which patronised 
his wares. I know of several such instances in the Coombe area. 

We see, then, that the expense of carrying out an improve- 
ment scheme has been greatly reduced, both as regards 
administration and legislation, since the Coombe area was 
cleared ; and is capable of further improvement in both direc- 
tions ; that (1) compensation to weekly, monthly, and vearly 
tenants has been abolished ; that (2) the example of ifnglish 
towns may well be followed in appealing against the arbitrators* 
award if it be excessive; that (3) m cases under £1,000 
appeals to juries have been abolished ; that (4) the principles 
on which "fair market value" is assessed are defined with 
much greater clearness, and established on a more equitable 
basis ; and that (5) the necessity for careful investigation mto the 
nature of " trade disturbance " is impressed on the arbitrator. 

Two other important amendments have been introduced, which 
deal with evils of which we have fortunately had but little 
experience in Dublin, viz., that no compensation shall be 
allowed for (1) any improvements to the property to be acquired 
under the scheme, maue after the publication of the advertise- 
ment under Sec. 6 ; and (2) for any interest similarly acquired. 

Having pointed out the improvements which have been made 
in the Act since the adoption of two schemes in Dublin, I may 
be permitted to urge the importance of taking fresh action. 
Although of the nine areas reported under the Act as un- 
healthy in 1876, five have been practically cleared, those 
remaining are in a much worse condition than then, and there 
are other areas for which there is no effective remedy but 
demolition and reconstruction. Believing that a large number 
of the richer inhabitants have no idea of the depths of misery, 
filth, and degradation in which a large proportion of the 
population exist, I append a description of tlunket Street 
area, kindly supplied to me by Mr. Harty, C,E., assistant 
engineer to the Corporation, who acts as surveyor to the 
Aj^zans' Dwelling Committee of that body. 
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** Accordingly as the houses in Plunket Street area were 
taken over by the Corporation for demolition, they were found 
to be in a shocking state. House after house was in a most 
foul and filthy condition — ^which almost beggars description — 
and the stench through the houses was most intolerable from 
human filth, which was allowed to accumulate on the landings, 
stairs, floors, &c., and actually, when taking down the houses 
it was found that between the flooring boards and ceilings 
underneath, filth and dirt of all sorts were packed so tightly as 
to become one solid mass ; holes were cut in shop floors so as to 
make a common privy, thus making the basement the receptacle 
of filth ; floors in the drawing rooms and top storeys were partly 
removed, so that there was actually no privacy in several of the 
rooms, filthy chaff beds were found oy me in several places 
emptied out on the floors, the inhabitants not taking the trouble 
to remove the rubbish into the back yards ; the smell was so 
intolerable in some instances, that I had to leave the houses 
quicker than I went in. In a great many of the houses, 
especially in Blackball Bow, old tubs, crocks, cans, and buckets 
were found filled with night soil, and hid away in the roof and 
other out of the way places, the removal of which was anything 
but pleasant to the men. The workmen were often literally 
covered with fleas, &c., and had to run away from their work 
and scrape each other's clothes down with sticks, in order to try 
and remove them, the colour of their clothes was hardly 
discernible. Beds and furniture of the simplest kind were a 
luxuiy unknown in several instances." 

Bad as is the condition of things as described here, it is not 
a bit worse than large portions of the poorer parts of London ; 
w^here, for example, in a street containing 41 houses inhabited 
by costermongers, 40 privies are utilised as stables for the 
donkeys and one is reserved for human beings. 

6. Tliose portions of Torrens' Acts which refer to Demolition 
and Reconstruction (Artisans Dwellings Acts, 1868 to 1882). 
— ^The comparative failure of Torrens' Acts in London may 
be attributed chiefly to the system of Municipal Government 
in that city, whereby the expense of working the Act falls 
on the local vestry as distinguished from the metropolitan 
area ; to the absence f rem the original statute of any adequate 
provision for compensating the owner of property affected 
(now provided for by the Act of 1879) ; to the difficulties 
attending the dual control of the surveyor and medical officer 
of health in the measures to be adopted in the case of an 
unhealthy or obstructive building ; to the inability to interfere 
with buildings " obstructive " but not unhealthy (now provided 
for by the Act of 1882), and to the numerous cases on the one 
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hand where the evil was so widespread as to require the appli- 
cation of Sir E. Cross's Acts, and on the other, where the object 
of the Act was attained by the commercial requirements of the 
district utilizing the sites of decayed buildings for warehouses. 

It would be impossible within the limits of apaper such as 
this to give any summaiy of the provisions of Torrens' Acts, 
but it may be permitted to point out their special adaptability 
to Dublin, and the superiority of their measures relating to 
demolition and reconstruction over those of the Artisans' 
Dwellings Acts. The special applicability of Torrens' Acts to 
Dublin seems to me self-evident ; and to say that it deals with 
the cliief difficulties we have to meet is to recite the objects 
of the Acts. They relate to 

1st. The demolition of unhealthy houses and reconstruction 
of suitable dwellings. 

2nd. The demolition of houses not unhealthy in themselves, 
but rendering others unhealthy by reason of their proximity : and 
the opening up of courts and alleys by the removal of such 
obstructive buildings. 

1. Everyone who knows Dublin will be struck by the large 
number of abandoned houses to be seen in comparatively 
respectable streets, and will not fail to observe the gradual 
injury inflicted by the condition of such houses on the adjoining 
ones. A gi^eat many of these houses have been closed by the 
medical officer of health as unfit for human habitation, or by 
the surveyor as structurally dangerous. I shall now only deal 
with those past repair. If the medical officer of health and the 
surveyor certify that the building is past repair and requires 
demolition and reconstruction, the owner or the local authority 
must take it down. The decision of these officers is final, and 
there is no appeal. This is a great advantage possessed by this 
Act over the Public Health Act, which requires the confirmation 
of a Justice's order before the house can be closed. If the 
owner elects to take down the house he may leave the site vacant 
if he wishes, but self-interest will be a st^cient guarantee in 
that respect. He can, however, call on the local authority to 
purchase the premises, in which case that body mtist take down 
the house, and mai/ either erect labourers' dwellings or lodging- 
houses, dedicate the site to public health, or sell or let it without 
any special restrictions. For either of the first two cases they 
may borrow public money, but no greater rate than 2d. for one 
year can be levied. The purchase money is to be fixed by 
agreement or arbitration, and there is no appeal against the 
arbitrator's award. Here is a great advantage as compared 
with the Artisans' Dwellings Acts. In assessing the value the 
arbitrator is bound by the same principles as in Sir R. Cross's 
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Acts, with the addition that he must deduct from his award 
such a sum as will represent the increased value given to other 
premises of the same award by the demolition of the buildings 
in question. 

The great difficulty which is met with in Dublin in carry- 
ing out proceedings under this Act is to fix the liability on the 
rightful owner. This difficulty has been specially recognized 
by the Act and is minimized as far as possible by giving every 
encouragement to the honest owner to come forward. We 
have seen how he can compel the local authority to purchase 
the premises condemned ; again, if he chooses to carry out the 
works ordered he is entitled, on production of the surveyor's 
certificate that the work is done properly, to an order charging 
the premises with a mortgage for 30 years at 6 per cent, on his 
expenditure, and this is recoverable just as a rent charge ; of 
course it is only the limited owner who benefits by this provision, 
as the security from which he draws the rent charge is the 
improved condition of his premises. The definition of the word 
"owner" must be specially noted. He is any person who is 
enabled to sell land or premises, and all lessees or mortgagees 
except persons who are entitled to the rents and profits for a less 
period than 21 years. The value of this provision can best be 
appreciated when we consider that in the Coombe area the 
amount awarded to tenants, including costs, who held for less than 
21 years was £1,980 19s. 2d. or 12 per cent of the entire 
award : and the justice of it will be apparent when it is remem- 
bered that a large proportion of tenement houses in Dublin is 
in the hands or those whose margin of gain is the difference 
between due regard for, and gross violation of, the laws of health 
and decency. 

2. The widening and opening up of alleys, &c., and the removal 
of obstructive buildings. — ^There is a large number of courts and 
alleys in Dublin which would be greatly benefitted by the 
removal of the buildings between them and the thoroughfares, 
which not only obstruct light and air but cut off the inhabitants 
from the public gaze. In this way the richer inhabitants would 
he shewn under what condition so many of their poorer brethren 
live ; and the occupants of these courts would gain from being 
more under the eyes of their fellow citizens. On this subject 
Miss Octavia Hill says, " A great deal of the degradation of 
thesti courts is because no public opinion reaches them, if you 
hear anybody talk about a cul de sac^ and contrast it with any 
place that is a thoroughfare, you feel at once that it is tli« 
public opinion that affects the character of a court more than 
police or anything else ; the same thing is done by higher class 
people living amongst them." The only differences in pro- 
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cedure between dealing with " unhealthy " and '* obstructive ** 
buildings are that in the latter the local authority may 
compel the owner to sell, in case he declines to demolish, and 
that in assessing compensation the increase of value of property 
of other owners caused by the demolition of the obstructive 
building is to be apportioned among such ow^ers^ and to be 
levied as a private improvement rate. 

We see then that none of the conditions which conspired to 
impede the usefulness of Torrens' Act in London exist in 
Dublin, that on the contrary the condition and position of the 
homes of the working classes here renders an application of the 
Act peculiarly advantageous. The only improvement which 
appears necessary in the Act is the extension of its operations 
to more buildings than one, so as to effect the improvement of 
a block of houses in a street ; and the recommendation of the 
Select Committee of the House of Commons to this effect has 
been to a considerable extent met by the provisions of sec 6 of 
the amending Act of 1882, which lays down that where an 
official representation under Cross's Act refers to not more than 
ten houses, the local authority shall not take any proceedings 
on such representation, but shall direct the officer making same 
to report the case to the local authority under Torrens' Act, 
under which the local authority shall deal with the case. 

c. Labouring Classes Lodging Houses and Dwellings Act 
{Ireland)^ 1866. — This Act provides for the advance of public 
money by the Commissioners of Public Works in Ireland for 
the objects stated in the title of the Act, subject to certain 
conditions for the repavment of such loans. The period of re- 
payment is limited to forty years as a maximum, and the term 
of interest to 4 per cent minimum. 

The Public Works Loans Act, 1879, section 6, enables the 
Public Works Loan Commissioners (an EngUsh body) to lend 
money for the construction of dwellings and purchase of land, 
repayable within a period not exceeding fifteen years, and at a 
rate not less than 3^ per cent. The Public Works Loans Act, 
1881, which relates to Loans made by the Commissioners of 
Public Works in Ireland, enacts that the period of repayment 
and rate of interest of any loan made under the Act of 1866 may 
be such as is mentioned in that Act — viz., forty years and 4 per 
cent — or in the Act of 1879, viz., fifteen years and 3^ per cent. 
Although the reduction of the rate of interest is a concession, 
the short period fixed for repayment makes it practically of no 
value, as in the case of a loan made by a public cx)mpany the 
annual instalments of repaj-ment would be so large as to unduly 
absorb the annual capital income. 

In 1883 the directors of the Dublin Artisans' Dwellings Corn- 
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pany made a representation to Government, requesting that 
the period of repayments should be extended to forty years, as 
in the Act of 1866, instancing the analogy of the Public Health 
(Ireland) Act, by which loans for sanitary purposes are granted 
at 3^ per cent, and the repa3mients spread over fifty years ; 
and offering, in case the application was granted, to largely 
extend their operations. The request was, however, refused. 

d. Valuation. — ^The greatest bar to the improvement of the 
homes of the working classes in Dublin is the present 
anomalous condition of the valuation of property. This affects 
not only the provision of such dwellings, but the improve- 
ment ot every class of buildings. The shortest way of indi- 
cating the present state of affairs is to give an example 
from each kind of property, although it might be sufficient to 
state that there has oeen no general revision of the valuation of 
the cily for thirty-five years. There have been five commercial 
houses, in the vicinity of the leading business thoroughfares, 
lately rebuilt at a total cost of £12,750. Before their re-con- 
struction their valuation amounted to £532, now it is £925. 
Taking the rates and taxes at 10s. in the £1, the increased 
annual expenditure of the five investors under this head was 
£196 10s., or, at twenty-five years' purchase, £4,912 10s., or 
38 J per cent, on their outlay on buildings. Possibly they would 
not have objected to this, but that the proprietors of the 
adjoining places of business who did not care, or were not 
bound to rebuild their premises, have their valuations unaltered, 
although they derive considerable benefit from their neighbours' 
improvements. 

I^assing to the homes of the working classes, and selecting at 
random seven tenement houses in various parts of the city, and 
seven improved dwellings, the valuation of each being the same, 
viz., £9, or £63 for all, I find the annual rental of the old houses 
to be £322, of the new £118. That is to say, the proprietors of 
the tenemental dwellings contribute 10 per cent, of their income 
to the rates, while the owners of the new dwellings pay 27 per 
cent, of their income to the rates. This inequality presses on 
the very class we are supposed to be benefitting, as the following 
facts will show. I have investigated the present and former 
rents paid by 427 of the tenants of the Dublin Artisans' 
Dwellings Company, and find the present rent to average 5s. 3d. 
per week, the former rent 4s. 3d. Dividing these gross rents into 
the two items of "rent" and "taxes," and applying the proportion 
of taxes to rent given above, it will be seen that the " rent of the 
new dwelling is 3s. lOd. and taxes Is. 5d. ; while the "rent" of 
the tenemental dwelling is 3s. lOd., and taxes 5d. ; it will be 
therefore seen that the extra price which the tenant pays for the 
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improved accommodation is made up entirely of increased taxa- 
tion. In ninety eases the Company have been able to let their 
dwellings at a lower rent than those of the tenement houses, and 
in these cases the inequality appears still stronger. The gross 
rents in the old dwellings average 5s. 2d., in the new 3s. 7d. ; 
subdivided, the former consist of rent 4s. 8d., taxes 6d.; the 
latter, rent 2s. 8d., taxes lid. It may be urged that inpayment 
of taxes, artisans' dwellings and tenement rooms are not strictly 
comparable, as the entire taxes have to be paid in tenement 
houses, if any portion of them be occupied, whereas artisans' 
dwellings are rated separately, and " vacancies " are allowed for. 
This advantage, however, is more than counterbalanced by the 
disadvantage under which artisans' dwellings labour, viz., that 
their higher rent removes the tenant from the control of the 
" Summary Jurisdiction Act,"' and makes him, though nomi- 
nally a weeklv, practicallv a quarterly tenant. The inequality 
of taxation for all sucli improvements presses with special 
severity on all sections of the lower classes in Dublin, for the 
very large proportion of new buildings erected for the past few 
years is for the lower middle and working classes, in many 
of the English towns special provision is made for the assess- 
ment of dwelUngs of the working classes, but in Dublin the 
homes of the rich and poor are valued under the same law. 
Whether the principle of taxation of improved dwellings for the 
working classes is just, will no doubt soon form the subject 
of serious discussion, but, be that as it may, it cannot be denied 
that a revaluation of Dublin is, in the interest of all classes, 
imperatively demanded. There are, however, three great 
obstacles in the way : — 

1. The Acts which relate to the valuation of property in 
Ireland (15 and 16 Vic, cap. 63 ; 19 and 20, cap. 63 ; 23 and 
24, cap. 4 ; 27 and 28, cap. 52 ; and 37 and 38, cap. 70), provide 
for a general revaluation aft^r the termination of the first 
general valuation commenced in 1849, or of seven years after 
the date of the Act of 15 and 16 Vic. This revaluation can 
only be made by order of the Lord Lieutenant on the applica- 
tion of the grand jury, which application is voluntary; and 
no such application has been made by any grand jury, for 
reasons whicn it is not now necessary to dwell upon. 

2. Even if the application were made and a re-valuation 
ordered, there is no provision for the cost. It is true that 
a small proportion of the cost of an Annual Revision is paid 
for by each county or city grand jury according to a schedule 
appended to 37 & 38 Vic, cap. 70 ; but the annual contribu- 
tion for this purpose is for the City of Dublin only £200, while 
a general re-valuation of Dublin would cost a sum considerably 
in excess of that, and for which there is no legal provision. 
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3. If a re-valaation were ordered, and the expense provided 
for (which can only be done by legislation^ the effect would be, 
as far as Dublin is concerned, unequal ana unjust. The valua- 
tion must be made according to unions or baronies, and the 
boundaries of these areas are not conterminous with those of 
the municipal district. The result would be that if the city 
were re-valued the new valuation would be much out of propor- 
tion to the existing valuations of the portions of the North 
and South Dublin Unions that are outside the city. 

IIb. The statutes relating to the proper maintenance of 
existing dwellings. 

In considering this branch of the question it may be premised 
that the proper maintenance of existing dwellings can be 
effectually attained by the administration of legislation in force 
and applied, or by the application of existing legislation. 

The number of tenement houses in DubUn is being constantly 
increased by the conversion of sinde dwellings; and diminished 
by natural decay, demolition, or oy being closed for want of 
sanitary accommodation. We have seen that the latter process 
is more rapid than the former ; and, as it has been dealt with in 
discussing demolition and reconstruction, I shall confine my obser- 
vations to the comparatively new and repairable tenement houses, 
dealimz with each class under the statutes referred to, viz : — 

1. Public Health Act. 

2. Torrens' Acts. 

1. Fablte Health Act (Ireland) 1878.— The powers given by 
this Act are extremely comprehensive, and the bye-laws under 
them relating to tenement houses sufficiently stringent. Com- 
mencing with those tenement houses which are converted from 
dwellings for one family, I should like to see the bye-laws put 
in force so as to prevent the occupation of such until the 
structural alterations necessitated by the changed condition of 
the house were carried out. Section 43 of the Act seems to 
eicactly meet such cases ; it brings under the definition of '* new 
building " for which there are ample bye-laws as to the pro- 
vision of light, air, and proper sanitary accommodation, " the 
conversion mto more than one dwelling house of a building 
originally constructed as one dwelling house only." It has been 
urged that this provision does not refer to the alteration of 

f>nvate dwelling houses into tenement houses, and I shall there- 
ore refer to tne action taken in this matter by another city 
which has to deal with the tenement house evil. In Liverpool 
up to 1882 the corporation had no power whatever to prevent 
an owner from altering a private dwelling house so as to make 
separate sets of rooms in it, but by their Improvement Act of 
lo82, if any such conversion were now attempted the owner 
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would become liable to the provision of the building regulations 
enacted in the same statute, and the corporation could then 
step in and insist upon proper space for light and ventilation, &c., 
being given to each tenant, and due provision being made for 
the segregation of different sexes. The definition of a ** new 
building " in the Liverpool Act is, word for word, the same as 
that in the Dublin bye-laws quoted above. 

Prevention is, in this case, much easier than cure, and the 
due administration of the bye-law referred to would have the 
effect of encouraging the owner to take the management of 
such property in his own hands, of checking the creation of the 
middleman or house jobber, or by preserving the house as a 
habitation for a single family, would diminish the supply of 
tenement houses. As I was anxious to illustrate the necessity 
of preventing the alteration of single dwellings into tenement 
houses without (either under the Public Health or Torrens' Act, 
or, if necessary, by new legislation) enforcing structural altera- 
tions necessary for its converted state, I selected a house at 
random in one of the finest thoroughfares in Dublin, and which 
has been converted within the past year into a tenement house, 
and through the kindness of Dn Cameron, medical officer of 
health, am enabled to place on record its present condition; 
The house is occupied by nine families, but is in good order . 
the cubic space per head is not less than 300ft., and the bouse 
may be taken as a very favourable example of the tenemental 
dwellings in Dublin. Six rooms are occupied by as many 
families, containing 47 persons, and three rooms are occupied 
by three families, containing eight individuals. In the back 
kitchen live a family of six, father, mother, and four sons, the 
eldest of whom is 17, the youngest 10. The second floor front 
room is occupied by a family of ten, of which two are men over 
25, two boys from 14 to 16, and three women from 23 to 40. 
In the top front room live another family of ten, comprising 
two males, one 19 the other 40, and four females, aged 10, 12, 
14, and 36 ; and in the top back live a man, his wife, her 
mother, and a baby. All of the other rooms are occupied by 
families with children under 13 years of age. 

With those houses, which have already oeen converted with- 
out any structural alterations, the task of the sanitary authority 
is much more difficult. While a large number of tenement 
house owners systematically evade the law in Dublin, there is 
a large number who honestly endeavour to do their duty, and to 
encourage whom should be the policy of the sanitary authority. 
Although under the Public Health Act the owner or occupier 
may be proceeded against for the creation of a nuisance, it is 
always the owner who is held responsible for every kind of 
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naisance, whether owing to structural defects or wilful 
destruction by the occupier. In the former case it may be just 
that the owner should be proceeded against, but it does seem a 
hardship that he should be held liable for nuisances altogether 
attributable to his tenants. It is true that there are bye-laws 
under the Public Health Act, by which a tenant may be prose- 
cuted for misusing any appliance or depositing refuse, but the 
onus of bringing the prosecution and proving the case lies on 
the landlord, and I know of only one such prosecution being in- 
stituted under these bye-laws since their adoption in 1882. If 
an occupier is detected in throwing filth on the public thorough- 
fare he IS proceeded against by tne authorities, and there are 
special officers of the deansing department of the corporation 
employed in detecting such cases; and it would be equally just, 
and would render the task of the sanitary inspector lighter in 
future, if the occupants of tenement houses were summoned in 
the case of a nuisance in the house, evidently due to their own 
wilful neglect or commission. In many English and Scotch 
towns, although the landlord is held liable lor all structural 
defects, the tenants are proceeded against in the case of a dirty 
house, and this seems to be the spirit of the legislation on the 
subject. 

There are, however, many cases of tenemental dwellings which 
cannot be effectually dealt with under the Public Health Act, 
and which require the application of 

2. The Repairing portions of Torrent Acta {Artisans^ Dwel- 
lings ActSy 1868 to 1882). — ^If the local authority decide, on 
the reports of their medical officer of health and surveyor, 
that a house is dangerous to health, and that evils can be 
remedied by structural alterations, the owner upon whom the 
responsibility of executing the repairs devolves must carry out 
the works specified by the surveyor to his satisfaction, or pull 
down the premises. If neither he nor the other owners in- 
terested do so, the local authority must close or demolish the 
house, or may execute the necessary repairs. They are em- 
powered to recoup themselves the expenses of demolition by 
selling the old materials, retaining the proceeds, and recovering 
the balance from the owner as an ormnary debt ; and in the 
case of repairs they may apply to the Court of Quarter Sessions 
for an order charging the premises with all costs incurred, and 
with an interest of 5 per cent. The owner may, however, 
as in the case when ordered to demolish, compel the local 
authority to purchase on the terms previously explained. 

It may be urged that alterations and repairs can be enforced 
under the Public Health Act. The improvements effected 
under that Act refer chiefly, if not solely, to the provision of 
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sanitaiy accommodation^ and to the maintenance of the f ahiic 
of the house, whereas the alterations contemplated by Torrens' 
Act refer rather to those necessary for the introduction of 
light and air, and for the separation of the sexes, &c. Even if 
these improvements could be effected under the Public Health 
Act, their enforcement would cause ffreat hardship on the 
owner, while under Torrens' Acts there is every encoura^ment 
given to the owner to carry out the necessary works. It must 
not be forgotten that the difference between the ** owner " of 
Torrens' Acts and the ** owner " of the Public Health Act is 
very wide. Under the latter Act the owner is frequently a 
person who has a very short lease of the premises, and it would 
be obviously unfair to expect him to carry out permanent 
improvements, the benefit of which he will not reap. Indeed, 
the provision of improved sanitary accommodation involving 
drainage and water supply, under the Public Health Act, often 
presses so heavily on this class that many of them cannot afford 
to carry out the works, and the local authority has no alterna- 
tive but to close the house. The worst use to make of a 
repairable house is to close it, and the result is seen in many of 
our streets where houses derelict are removed piecemeal, to the 
great injury of adjoining property, and to the demoralisation of 
the inhabitants. 

Kow, under Torrens' Acts, the responsibility of carrying 
out work is limited to those who hold for more than 21 years, 
and such owner who carries out the works to the satisfac- 
tion of the local authority is entitled to an order charging 
the premises with an annuity of 6 per cent, on the amount 
expended, payable for 30 years. Again, in the case of the 
derelict houses just referred to, the owner, as defined by 
Torrens' Acts, might be very willing to step in and do the 
repairs, but under the Public Health Act he is met by the 
short lease of his tenant, and if he proceeds for the legal 
recovery of his property, he finds, by the time he gets posses- 
sion of it, there is nothing left but the site. Under Torrens' 
Acts, however, in the case of default by the owner on whom the 
responsibility for carrying out the works depends, any other 
owner who is interested in the premises can, on supplying proof 
that he will carrj^ out the works directed, obtain an order justi- 
fying his entry on the premises, and his execution of the works 
in the face of any rights of possession. 

Under the Public Health Act we often meet with the owner 
who evades the duties of property, and shields himself behind 
the house jobber, to whom he lets the house for a short time, 
without the slightest restrictions as to occupancy. If Torrens* 
Acts be applied, he will find it necessary to retain the manage- 
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ment of his property in his own hands, or to let it for such a 
term, and at such a rent as will convert his tenant into an owner 
under those Acts, and give him a margin of profit sufficient to 
improve the sanitary condition of the premises. 

For the reasons given the application of the repairing portions 
of Torrens' Acts in Dublin seems desirable. The only amend- 
ment which appears necessary, is the withdrawal of the right of 
the owner to compel the local authority to purchase his premises 
when they order the execution of repairs. It is quite fair to 
give this power to the owners when demolition and reconstruc- 
tion are directed, as these may necessitate a large expenditure 
of capital, for which he may not be prepared, and will cut off 
his income during the process, whereas, the cost of carrying out 
structural alterations will not generally be large, and there will 
be practically no interference with the owner's income. 

I have now referred to the principal measures dealing with 
the supply of new, and the maintenance of existing dwellings 
for the working classes. There are two statutes which affect 
incidentally, but to a very important extent, the supply of 
dwellings of both cksses; and without a reference to which 
thispaper would be incomplete. 

The statutes are, The Summary Jurisdiction Act and the 
Improvement Act. 

1. Summary Jurisdiction (Dublin) 1851. — ^This Act regulates 
the recovery of possession of small houses or tenements ; it is 
limited to dwellings let under £12 per annum ; and the possession 
of houses let at a higher rent can only be recovered by pro- 
ceedings at Quarter Sessions. This limit is altogether too low. 
In London it is for similar proceedings £20 per annum, and 
there is no reason why it should not be raised to the same 
figure in Dublin. There are a large number of such dwellings 
in Dublin let at 4s. fid. per week, and much below their value, 
simply because the owner shrinks from the liability to the large 
expense and loss of time incurred by proceeding at Quarter 
Sessions. The proceedings necessary to get rid of a tenant be- 
fore the Court of Summary Jurisdiction occupy five weeks at 
the least, and practically involve the loss of seven weeks' rent ; 
and the proceedings necessary to get rid of a tenant who pays 
more than 4s. fid. per week occupy on an average three months. 
During all this time no rent is paid, and the property of the 
unfortunate owner is liable to the grossest injury without any 
practical means of redress. It is a well-known fact that there 
are tenants in Dublin who go from tenement to tenement, never 
paying one week's rent from year to year, and very often 
getting money from the landlord to give up possession. Every 
facility should be given to the landlord of tenement property 



Digitized by 



Google 



172 HOMBS OF THB WOBEINQ CLASSES IN DUBLIN. 

to recover possession of his premises when it is considered how 
worthless is his security for rent and how great the risk of 
damage to his property. The condition of the law on this 
subject is one of the greatest practical bars to the improvement 
of the dwellings of the working classes. 

n. Improvement Act {Dublin) 1849.— By Sec 120 of this Act, 
the Town Council are empowered to compound with the owners 
of premises rated under £8 upon a reduced estimate of such 
annual value, not being less than two-thirds or more than four- 
fifths of the net annual value, at which the premises are then 
assessed, as the Council may think reasonable. Similar benefits 
are conferred on owners of such property in English towns, and 
in Liverpool there is not only a remission of 15 per cent, of 
rates to landlords of such property, but a further allowance of 
10 per cent, to landlords who collect the rates from such build- 
ings, and pay the entire amount, taking the risk for vacancies. 
In Belfast, under the differential system of rating very sub- 
stantial advantages are afforded to houses rated under £20; and 
in the case of houses rated under £8 a discount of 25 per cent, 
for prompt payment of taxes is also allowed. The Corporation 
of Dublin have been requested to put in force the section of 
the Improvement Act referred to ; and there is no doubt that 
its application would afford a great impetus to the erection of 
dwelb'ngs for the working classes, regard being specially had to 
the high valuation of such property. But it appears more than 
doubtful that the authority given under this Act can affect any 
rate not struck under the Act. If this view be correct the only 
reUef which could be granted would be in respect of the Im- 
provement Rate ; and this being less than one-fourth of the 
entire rates of the city, the concession, if yielded, would confer 
but a very trifling benefit. Under such circumstances amend- 
ment of the law in conformity with that of Belfast is urgently 
required. 

There is one great difficulty in Dublin in canying out im- 
provements under either Sir K. Cross's or Mr. Torrens' Acts, 
and that is that the area of taxation being limited the cost of 
such improvements presses heavily on the ratepayers in the 
municipal district. Without touching the question of the ex- 
tension of the boundaries of that district, it may be pointed out 
that it would be not only equitable, but an act of self-interest 
in checking the spread of disease, for the townships outside the 
city to contribute to the cost of such work. 
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HL How THE WANT HAS BEEN SUPPLIED. 

^ I append a summary of the accommodation provided by the 
different agencies in Dublin during the last 10 or 12 years. 



Eraotodl^. 


FlM. 


No. 


Deaoriptlon. 


Bent. 




Temple Buildings. . . 


66 


3 roomed tenements 


4/3 to 6/3 




Echlm St. „ 


... 


24 


I - 


99 


4/3 „ 4/6 




»» H 


.. 


8 


? " 


99 


2/- ,. 2/9 




»* t» 


.. 


4 


I n 


99 


2/6 „ 8/. 




Buckingham „ 


.. 


60 


I " 


99 


2/6 „ 4/. 




— V »» 


.. 


30 


3 9. 


tf 


3/- 99 6/- 




Temple Cottages 


.. 


23 


4 99 


cottages... 


5/- 99 6/6 
7/6 „ 8/- 




KirwanSt. „ 


.. 


41 


4 r, 


99 ••• 


Dublin Aitiaans' 


99 >t 


•• 


47 
36 


I : 


H ••• 

99 ■■■ 


4/- 99 6/. 


Dwellinfln Co., 


Buckingham „ 


,, 


6 


4 „ 


99 ••• 


5/6 to 7/. 


Limited 


Coombe „ 


,, 


48 


4 „ 


99 


6/6 9. 7/- 




>» M 


.. 


90 


5 " 


99 


4/- 99 6/- 




•f >l 


.. 


66 


2 „ 


9» ••• 


3/6 „ 4/. 




Portobello ^ 


,, 


106 


4 „ 


9f ••• 


8/. „ 8/3 




f» 99 


,. 


49 


3 » 


99 ••• 


6/6 „ 6/- 




•Harold's Cross Cot 


76 


2 „ 


>* 


4/. 




»« 99 


76 


8 „ 


9t ••• 


4/6 to 6/6 




•Rutland Street „ 


26 


2 „ 


99 ••• 


4/. 




J»w « •» *• 


17 


3 „ 


99 ••• 


6/3 to 6/6 




•Infirmary Rd, „ 


91 


2 „ 


99 


4/6 to 6/6 




M M 


62 


3 „ 


99 ••• 




>f t» 


21 


4 ,. 


99 ■•• 


8/- 


Great Southern 












tnd Western 
Batlway Co. of 


M M 


141 


6 „ 


99 ••• 


3/6 to 6/6 


Ireland 


Constitution Hill ... 


6 


1 .. 


tenements 






-/6 99 1/6 


Midland Great 
Western Rail-, 


99 99 ••• 

It »f • • • 


17 

7 


3^44: 


99 
99 


1/- 99 2/6 

1/6 .9 4/- 


way of Ireland' 
Company 


99 9* 

»t »> ••• 

n 91 ••• 


12 
14 

7 


2 99 

8 H 
4to6., 


cottages... 

99 ••• 

99 ••• 


1/- .9 2/6 

1/- H 4/- 

2/- „ 6/. 




Monck Place 


42 


6 9. 




6/6 .. 7/- 
2/- 99 4/6 


Induatrial Tene- 
ments Co 


South Earl Street... 


44 


lto3„ 


tenements 


Hesars. A. Guin- 


BeUvue 


61 
16 


2 9. 

4 


99 


3/. 

4/6 

i under 6/- 


ness, Sons, & ' 




Co 


^uth Circular Rd... 


450 


99 »9 

Cottages ft tenement 


On ground of 


N. and S. Suburbs... 


83 


3 roomed 


I cottages... 


6/- 


Messrs. Lombard • 


» 99 ••• 


126 


4 


... 


6/. 


ft MacMahon ... 


Bishop Street and 


800 


Larger .. 




10/. 






Thos.Vance,E8q. 
J.P ' 


Kevin Street 

Chapel Alley and 
Cook Street 


144 

88 


1&2„ 

2 ,9 


91 

9) ■■* 


3/9 




2/8 




Henrietta Street ... 


14 


l&2„ 


9f 


3/6 
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It Will be seen from the above summary that accommodation 
has been within a comparatively brief period provided^ or is. 
being provided, for 2,152 of the artisan and labouring class, and 
for 800 of a slightly superior class ; in aU, 2,952 families, repre- 
sentiiig about 16,000 persons. 

Conclusion. 

Summarizing the views put forward, it appears that the two- 
fold want in Dublin, viz., the demolition of old and substitution 
of new buildings, and the maintenance of repairable dwellin^^s, 
can to a very great extent be met by existing legislation. The 
special laws on the subject — Sir R. Cross's, Mr. Torrens', and 
the Labourers' Dwellings Loans Acts — have been greatly im- 
proved within the past few years, and the most important 
alterations still required in them are perhaps, in Sir R. Cross's 
Act the abolition of appeal to jury ; in Mr. Torrens' Act the 
extension of its provisions to more buildings than one, so as 
to effect the improvement of a block of houses in a street, &c. ; 
and in the Laoourers* Dwellings Loans Act the advance of 
money to companies and associations for the purpose of building 
labourers' dwellings, on the same terms as those which regulate . 
loans for sanitary purposes. 

But where new legislation is of far more importance, as regards 
Dublin, is in the alteration of those laws whose present condition - 
tends to prevent the investment of money on purely commercial- 
principles in the provision of dwellings for the labouring classes ; 
I refer to the Valuation, Summary Jurisdiction, and Improve- 
ment Acts, the alteration of those portions of which referring 
to the subject, so as to be in conformity with the present neces- 
sities, and with the existing law in similar cities, is imperatively- 
demanded. 

While, however, legislation is so far responsible, we must not 
shut our eyes to the fact that an immense amount of improve- 
ment can be effected in the homes of the working classes in 
Dublin by the application of existing legislation, and by the 
administration of legislation existing and applied. There is 
great necessity not only for extended operations imder Sir R. 
Ooss's Act, but for a well-considered application of Mr. 
Torrens' Act to several streets on the north side of the city, 
which are at this moment adding private house after house to 
the list of tenement houses, each house not only altogether 
unsuited, but absolutely unfit for human habitation as a tene- 
ment house, and sowing seeds of never-ending trouble for the 
Sanitary authority. 

And, in addition, there is required a vigorous and discerning 
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enforcement of the existing sanitary laws^ vigorous^ in insisting 
on dne observance of the laws of health, not only in the yard 
bat in the garret ; discerning, in not unduly visiting the sins of 
the tenant on the landlord. But the administration of Sanitary 
Laws by the Local authority depends on public opinion, and 
there is no doubt that within the past few years the action of 
the Sanitary authority in Dublin in effecting improvements 
has been distinctly in advance of a large mass of the public 
opinion on the subject, and it is worthy of notice that Dublin 
is one of the three cities in the United Kingdom which have 
carried out more than one improvement scheme under Cross's Act. 

To educate that opinion among both the rich and the poor, 
to teach the rich the condition under which the poor^-180,000 
of them — ^live in tenement houses, so that the hands of the 
Sanitary authority and of public and private enterprise may be 
strengthened in improving that condition ; and to teach the poor 
how they should hve is the special province of Sanitary and 
Health Associations, and the bounden duty of every one ac 
quainted with the Laws of Health. There is nothing more dis- 
heartenhig than to provide improved dwellings for those who do 
not seem to value them, and who do not know how to use them. 

While many of the working classes eagerly embrace the 
opportunity of improving their domestic condition, afforded 
by the provision of new dwellings, there is, as is natural, 
a great deal of ignorance, of prejudice, and of obstinacy to 
Jbe met with, and' there is a large population in Dublin whose- 
opinions on the subject of improved dwellings may be indicated 
by the aspiration of the old woman who, after gazing on the 
rows of new cottages in the Coombe thoroughfares, exclaimed, 
" God be with the good old times when there were no knockers 
on the hall doors I *' 



Dr. W. J. Simpson (Aberdeen) remarked that tenemented houses 
were one of the greatest difficulties sanitary authorities had to deal 
with. A building which had been occupied by perhaps two or three 
people, was converted into one of these dwellings, and after a time 
they might find a family occupying each room. A great deal would 
he gained if anything could be done by legislation to give powers to 
local authorities to limit this ])rocess of subdivision, and to force 
landlords, who contemplated any such change in their property, to 
bring their plans before the authorities. An important point also 
for consideration was the non-liability of the tenant, who might 
wilfully destroy sanitary arrangements put thoroughly in order by 
the landlord, the sanitary authorities coming upon the owner of the 
hoose to repair the same. 
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Dr. J. F. J. Stkes, Honorary Secretaiy of the Sectaon (London), 
stated that he had been *' slumming" in Dublin, and had never seen 
wider streets^ wider courts, or wider alleys and slums elsewhere. 
The closes were so narrow in some of the Scotch towns, that people 
could not pass one another in them. In Dublin the buildings were 
only two or three stories high, while in Edinburgh they were twelve 
or even fourteen storeys in height. The greatest objection to the 
Dublin slums was that they were nearly all ctiUnie-wey so that no 
wind draughts passed through them, and they were not likely to be 
visited by persons who would desire to institute changes. Again, If 
a slum were a short cut, the respectable persons passingtbrough 
would have an improving influence upon the inhabitants. Wherever 
therefore there were houses, there should be a thoroughfare. It 
would be a mistake to pull down blocks of two-storied houses with 
fairly wide thoroughfares, in order to erect blocks of model dwelling- 
houses of many stories with narrow streets. 

Mr. F. PiM (Dublin), in reference to one point in the concluding 
portion of the paper, dwelt upon the necessi^ for greatly improvea 
facilities for dealing with non-paying tenants. Surely some means 
could be devised for meeting the difficulty. He had inspected many 
lanes and alleys of the city during the earlier years of the Sanitary 
Association, and nothing had struck him more than the number of 
them which led nowhere, but some improvement had taken place in 
this respect since the Association commenced its operations. Nothing 
tended more to eradicate evils of this kind than the letting in of the 
light of day and of public opinion upon them. A simplification of 
legislation in connection with the whole matter was urgently needed. 

Mr. Fabkb Neville, C.E. (Dublin) thought there should be 
greater facilities given for obtaining possession of premises where 
improvements were about to be made. 

Mr. E. O'Bbibn Fuelono (Dublin) said one thing had rather sur- 
prised him, having regard to the population of the city and the 
increased accommodation provided for the working classes, and that 
was the small decrease in the number of tenement-houses. This 
small decrease was, he thought, due to the fact that as some tenement- 
houses were closed, other houses which had previously been private 
residences, were converted into tenements. He gave instances in 
Dublin where large houses once occupied by professional men had 
thus changed for the worse, and thought it would be a very good 
thing if something could be done to prevent this deterioration. 
He did not know, too, whether the Sanitary Association could do 
better than to promote legislation on the question of valuation raised 
by Mr. Spencer, and with a view to getting rid of bad tenants, 
cheaply and expeditiously, as suggested by Mr. Pirn. 

Mr. W. Stibling, C.E. (Dublin) thought it would be a good thing 
if encouragement were given to tenants to keep their places clean 
and in order, by holding out some such inducement as the prospect 
that the rent would be reduced afler continued good tenancy. 
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Dr. T. W. Gbimshaw (President of the Section) approved this 
Boggestion, and mentioned that the Brabazon Prizes had created a 
▼ast improvement in artisans' dwellings. 

Mr. EowABB SpBircBB (Dublin) in reply, remarked that such a 
ease as had been mentioned by Dr. W. J. Simpson could not arise 
under the amending Artisans' Dwellings Act, as no compensation 
vas allowed for transactions taking place after notice of purchase 
had been given. The Act had been greatly improved in this and 
many other respects since its application in Dublin in 1876-9, but it 
had acquired a very bad name, which was difficult to be got rid of. He 
thanked them for the favourable reception accorded to his paper. 



On ** The Recent PtogresB made in some Branches of Ambulance 
Workj" by V. R BABRiNOTON-KEimBTT, M.A., LL.M., 
Deputy-C^hairman St. John Aanbulance Association. 

Ipropose to deal with the subject of my paper under two heads. 

fXreU The work of the St. John Ambulance Association, 
with its extended organization of classes for teaching the 
principles of first aid to the injured and of home nursing, and 
the advance made by it in the design and construction of 
stretchers, litters, and other ambulance material; also its 
organization of corps of trained men qualified to use this 
material for nonrinfectiotu cases. Secondly. The recently organ- 
ized ambulance system of the Metropolitan Asylums Board, 
insuring the rapid removal by road and river of persons suffering 
from small-pox and other infectious diseases from our crowded 
metropolis to be treated in the floating hospitals and conva- 
lescent camps established some twenty miles down the river, 
below London Bridge. 

When I tell you that the result of the work of the St. John 
Ambulance Association is a little army of over 50,000 certifi- 
cated pupils, while ambulance waggons and steamers of the 
Metropolitan Asylums Board, during the months of June and 
July Last, were carrying infected persons away from London, 
and re-conveying them home when recovered, at the rate of 
nearly 400 a week, you will see that I have attempted a some- 
what ambitious task, and can only touch slightly some portions 
of my subject. 

At the risk of telling some of you what you know already, 
let me remind you that the principal object of the St. John 
Ambulance Association is to teach people what to do, in case of 
an accident or sudden illness, until the doctor comes ; also to 
teach women how best to co-operate with the doctor in the 
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sick-room, by carrying out his instructions systematically ; and 
by proper attention to matters of ventilation and sanitation to 
adcl to the comfort of the patient, and increase his chances of 
recovery. 

The endeavour of the association has been not to rivals but 
to aid the doctor in his noble work ; the best proof that it has 
partially succeeded in this is the active and earnest co-operation 
of the medical profession throughout the length and breadth of 
the land. Distinguished medical men are to be seen taking a 
prominent part at the various ambulance meetings held at our 
centres of industry and popiilation, while many spend their 
valuable time in giving gratuitous lectures to those who cannot 
afford to pay the customary attendance fees. 

Although the information imparted in the lectures is useful 
to high and low, rich and poor, vet experience has shown that 
to certain classes it is of special importance. Among such I 
would place the police, railway servants, and working-men in 
colliery and other industrial districts. The knowledge of 
what to do in the sick-room ought to form part of the education 
of every woman, and is of the first importance to those who 
have, or look forward to, the responsibilities of family life. 

It is very satisfactory to find that the recent growth of the 
movement has been most rapid among those classes of the 
population to whom it has been found most useful. Of the 
200 centres formed in different parts of the United Kingdom, 
every one with its own committee and officers, many are found 
in the midst of our crowded industrial populations. Among the 
collieries in which such organizations exist, I may mention 
Blackwall, Claycross, the Eckington Collieries, (jrrassmore, 
Littleshall, South Shields, Tibshelf, and Darlington, while a 
complete system of instruction is being carried out in the 
North Wales collieries at Ffrwd, Plas-fower, Wrexham, and 
Wynnstay. 

Very few of those who are not personally acauainted with the 
mining districts have any idea of the number or accidents which 
happen, I may say, day by day. In a return furnished to Sur- 
geon-Major Hutton by the Secretary of the Miners' Associa- 
tion, it is stated with reference to the Cleveland and North 
Yorkshire iron and mining districts, that during the year 1883 
there were 847 non-fatal and 29 fatal accidents, making a total 
of 876 in those districts alone. The report states : " If we make 
a very moderate calculation in relation to the accidents which 
have not been reported, we arrive at the startling fact that one 
person has been injured or killed during 1883 for every eight 
employed in and about the Cleveland Mines." Again, it is 
reported that out of 224,000 members belonging to the various 



Digitized by 



Google 



y. B, BARBINGTON-KEirNETT. 



179 



societies in our mining districts, 44,579 cases of injuries were 
relieved during 1883; while at one of the recent St. John 
Ambulance meetings at Wigan, Lord Crawford and Balcarres 
stated that there could be no doubt that on the average no 
fewer than 100,000 accidents, large and small, occurred through- 
out the mining districts of this country every year. 

Want of space will not allow me to discuss the subject from 
an economic point of view, but I believe I could prove that the 
employers of labour would be large gainers by encouraging 
ambulance classes among their employes, especially since the 
passing of the Employers' Liability Act, As an example let 
me Quote the case of a firm which paid over £1,300 compensation 
for mjuries received by their workmen during 1883. Last 
winter, however, they introduced ambulance classes among 
their men, and formed a little depot of ambulance material 
on their works. Tlie secretary, m preparing the report of 
these ambulance classes, called tiie attention of the committee 
to the remarkable diminution in the number of injured men 
coming forward for compensation, thus proving that in that 
case, at least, it had been well worth the employers' while to 
educate their men in " First Aid to the injured." 

As instances of the valuable aid rendered by certificated pupils 
in the collieries, I will quote a few cases reported from the coal 
districts. The following entries are made in the Ambulance 
Report Book of the Eckington Collieries, Derbyshire: — 



Cau, 

(1). Large lacerated wound in 
back. 



(2). Fractured base of skull. 

(3)* Face burned by explosion of 
powder. 

(4). Fractured thigh. 



(5). Fractured ribs and bruised 
shoulder. 



Surgeon Jone^ lUpart. 

" This patient, although be sub- 
sequently succumbed to bis 
injuries, was most comfortably 
removed, and his sufferings 
were much alleviated." 

" Found this man comfortably 
settled in bed." 

" These bums were well dressed 
with oiled lint." 

" Most satisfactorily put up with 
splints." 

"This was a very serious case 
of fractured ribs and wound of 
lung. Sent home very com- 
fortable in litter, with broad 
roller bandage round chest." 
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The following cases are reported from the Tibshelf Colliery : 


Nature of injuries. 


Report. 


(1). Wrist run over and artery 
divided. 


Sent to Chesterfield Hospital 
without removal of impro- 




vised tourniquet. 


(2). Ankle cut by a scythe. 


Tourniquet applied to femoral 
artery, and sent home. 


(3). Ban over by a railway 
waggon. 


Tourniquet applied to femoral 
artery, and sent to Cfaesteiv 
field Hospital, without its 
being found necessary to alter 
the tourniquet. 



In the Heavy Woollen District, including Dewsbury, Batley, 
&C., classes have been formed to provide against the many 
accidents which occur, while the operatives engaged in iron and 
other industries have the opportunity of passing throuffh the 
course at such centres as Middlesborongh, Leeds, Keighley, 
Bradford, Sheffield, and Manchester. It is known that many of 
our sailors go to sea in ships which carry no medical man ; 
accidents wiU, and do often happen on board ; how valuable in 
such cases is a little knowledge of what to do. In view of extend- 
ing the movement among our merchant marine, classes have been 
formed at Portsmouth, Greenwich, West Hartlepool, Liverpool, 
Grimsby, Newcastle, and other seaports. At the same time 
large classes have been formed at some of the London and other 
Docks, and the brewers of Burton-on-Trent and in the East of 
London have shewn a good example in encouraging the forma- 
tion of classes among their numerous employes. 

While alluding to the work done by tnese various centres, I 
must not omit to thank those who have so ably and successfully 
carried out the ambulance movement in this city (Dublin). No 
fewer than 3,256 persons have been passed through the course, 
and 128 men and women have, by a system of annual re-examina- 
tion, qualified for, and obtained, medallions. 

With regard to the police, in the London metropolitan district 
alone nearly 1,700 pohce have gone through the course, and so 
important is the instruction considered, that H.M. Government 
grant an annual subsidy towards defraying the expenses of the 
police classes at Scotland Yard and elsewhere. The officers and 
men of this force, of all grades, volunteer in large numbers to 
attend the lectures. Truly they deserve our nearty thanks 
when we remember the frequency of accidents in our streets, 
and how the duty of conveying the unfortunate sufferer to his 
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home or hospital usually devolves upou the police. Let me 
quote one or two cases at random to show the good work they 
have done : — 

Only a few months ago Police-Constable Pearson, a certifi- 
cated pupil, had found a man sufFeringf rom haemorrhage, caused 
by the .bursting of a varicose vein. I^earson's prompt action in 
arresting the bleeding and conveying the man to the hospital 
probably saved that valuable life. I am dad to add that Dr. 
Urwick, the acting house surgeon of Westminster Hospital, 
testified by letter to these good services rendered. Again, in 
May last a Local Inspector of Police at Liverpool found a 
sailor lying in a low suburb with his right leg fractured. Pro- 
curing some pieces of wood, the officer extemporized a splint, 
bandaged the limb, and conveyed the patient to the Koyal 
South Hospital, receiving the thanks and compliments of Dr. 
Allan, the Resident Medical Officer. In Januarv last at 
Liverpool, an old man was run over by a cart and his leg was 
badly fractured. A poUce constable, who had recently passed 
through the course, applied splints and bandages, and awaited 
the arrival of a doctor from tne Northern Hospitsd, who highly 
complimented the policeman, and said that, had it not been for 
his ready treatment, death might have ensued. 

Many of you remember the fatal railway accident which 
occurred between Preston and Wigan last year. At the scene 
of accident, and in the conveyance of the injured to Wigan and 
Manchester, many of the certificated pupils of the Association 
were enabled to render valuable services. A local paper tells 
us ** The excellent system of the St. John Ambulance Associ- 
ation was conspicuously serviceable. Mr. Tongue, the Assistant 
District Superintendent, Mr. Tabemer, the Wigan Station- 
master, and several of those actively assisting, are holders of 
the certificate of the Association, and in directing those who 
were not so qualified to render aid to the injured, carrying and 
lifting the injured, utilizing litters and stretchers of the Wigan 
Centre, they repeatedly eucited very hearty praise from the 
surgeons." I quote this case as one specially interesting, from 
the fact that the police, the railway officials, and several Wigan 
workmen, were all at the same time putting to such good use 
the knowledge gained at the lectures. Indeed, the number of 
instances in which efficient first aid is rendei^ed are of such 
frequent occurrence, that scarcely a week passes without one or 
more authenticated cases being reported. 

The movement has not been confined to the United Kingdom. 
That which has been found so useful here, where we have 
doctors within, at most, an hour or two's call, is considered by 
thinking men all-important in countries where hours and 
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perhaps days may elapse before qaalified medical aid can be 
secured. Some practical friends in Australia have accordingly 
initiated classes on a large scale in two districts of New South 
Wales, while in Bombay last year I had the gratification of 
initiating the formation of centres in India, with a committee, 
under the presidency of the Governor of Bombay, Sir James 
Fergusson, and comprising the leading Europeans and Hindoo, 
Mussulman, and Parsee natives. Contrary to the foreboding 
of some experienced Anglo-Indians, that fine body of men 
the Mahratti police were the first to volunteer passing through 
the course, and took the keenest interest in the work. Can 
it be doubted but that instruction such as this, instruction 
directed towards the saving of human life, and the relief of 
physical suffering, can have any but a humanizing and civilizing 
influence upon the native population, instilling into them those 
qualities of helping the weak, and relieving the suffering, which 
it is one of the main objects of our Christianity to impart. 
Endeavours will be made to extend the knowledge among the 
female members of native families, who, owing to custom or 
prejudice, have been brought up in entire ignorance of the first 
principles of health, and of the most elementary rules of home 
nursing. 

To turn to the West Indies, see how cordially Lady Brassey, 
in her " Sunbeam," was lately received while planting and 
extending St. John Ambulance work among the islands — a ray 
of light indeed to those who were in so much darkness there. 
After starting the movement in Madeira, Lady Brassey visited 
Trinidad, where the governor and leading colonial authorities at 
once took up the movement warmly, and a crowded meeting 
was held. At La Guayra and Caracass the movement was 
introduced under the auspices of the British Minister. Jamaica 
was visited with a like object, and then passing on to Nas- 
sau, New Providence, Lady Brassey had the satisfaction of 
initiating the work with an enthusiastic meeting under the 
presidency of the Governor, Sir C. Lee. Similar success 
attended the visit to Hamilton, Bermuda, and Lady Brassey 
states that she has most satisfactory reports from other islands 
and places, including St. Vincent, Barbadoes, Basseterre, St. 
Kitts, and from British Guiana, which she was unable to visit, 
but with which she had been in correspondence. 

Our American cousins have not been slow in recognising the 
good practical results of the classes, and we hear of a large and 
extending system of lectures based on an organisation similar to 
that of the St. John Ambulance Association. 

Mainly through the exertions of Mr. John Furley, Deputy 
Chairman of the Association, an important advance has of late 
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been made in the matter of improved stretchers, litters, and ambu- 
lance waggons for the removal of sick and injured persons. I refer 
especially to the "Furley*' stretcher, with or without tele- 
scopic handles, and the **Ashford" two-wheeled litter, with 
which many of our police-stations are provided. The ** Low- 
moor " Jacket has been introduced, whicn is intended to meet 
the difficulty of removing injured men from those coal pits in 
which the cages are too small to receive a stretcher in a 
horizontal position. By its means a man with even a fractured 
thigh can be put into a perpendicular position, and thus drawn 
through a narrow shaft. Special ambulance hampers have 
been arranged, and are provided for factories, collieries, mines, 
and railway purposes. 

One of the Furley waggons has lately been established in 
connection with the Northern Hospital of Liverpool, and is 
the first vehicle for accidents worked in this country on the 
American principle. The station where it is kept is in tele- 
phonic communication with all the police stations in Liverpool. 
American clip harness is used, and the average time taken to 
get the carriages equipped is two minutes. Nearly 500 calls 
were made for this waggon during the first eleven months of its 
installation. Though we have no such complete organization 
in London (except for infectious cases under the Metropolitan 
Asylums Board) yet the St. John Ambulance Association has 
provided wheeled litters at most of the principal police stations, 
which are frequently used by the members of tnat force, and 
are also at the disposition of the public in case of accidents. 

Another important branch of work on which the St. John 
Ambulance Association has recently been engaged, is the for- 
mation of ambulance corps for the removal of sick and injured 
persons (excluding infectious cases), for long or short distances. 
In the former case, it is a most important point to secure, as far 
as possible, uniformity of design in the ambulance material, so 
that any stretcher may fit any ambulance carriage or wheeled 
litter. As an instance of this, I quote a passage from Mr. 
Furle/s paper, read at the Health Exhibition Conference in 
June last : — 

^ A few weeks ago an invalid at Cannes was placed in a 
compact bed on an * Ashf ord ' litter, that had been purchased 
of tne St. John Ambulance Association for use in that town, 
and taken to the railway station. Here he was lifted o£F, still 
on the same stretcher, and put into a saloon carriage, and thus 
brought without change to Boulogne. Patient and stretcher 
were then put on board a steamboat, and at Folkestone again 
placed on the railroad. Two members of the Metropoutan 
Ambulance Corps of the St. John Ambulance Association met 
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the train at Charing Cross with a horse-carriage, and in this 
manner the invalid was transported, literally in a bed, from the 
shores of the Mediterranean to his home in London." 

A well-organised ambulance corps has been established in the 
metropolis with a waggon and all material necessary for the work. 
Bemovals of patients are effected at a regular scale of fees, 
reduced to a nominal amount in cases of persons with small 
means, and convenient arrangements are made with the railway 
companies and others to ensure the greatest amount of comfort 
to the patients during transport. The case which I have quoted 
of a journey from Cannes to London is an example of what can 
be done by a properly-organized system. Local ambulance corps 
have been formed at Leicester, Leamington, Brid^ham, in 
Yorkshire, and at various places in Kent. There is every 
prospect of this useful branch of the movement extending 
throughout the length and breadth of the land. 

The Association is still endeavouring to establish ambulance 
centres at all the principal termini and junctions of the different 
railway companies, in connection witib classes to be held at 
regular intervals among the employ^. At such centres it is 
proposed to keep a dep6t of stores ready at hand, in case of 
accidents. These proposals are being seriously considered by the 
directors of several companies, and will no doubt lead to some 
systematic organization oeing established, either under their 
direct control or under the Association. Li fact, classes have 
been already held in connection with five of the leading 
companies. As an example of how useful such classes may be, 
I quote a recent case of eight men who were suffocated by 
poisonous gas in the hold of nie s.s. ^^ Cardiganshire," Iji^ in 
the docks of the N. E. Ry, Co., at Midd^sborough. They 
were extricated with difficmty and lifted on deck, where they 
lay apparently dead. Doctors were sent for, but, being early 
in the morning, it was an hour before they arrived ; in the 
meantime some of the employes restored animation by the 
means which they had learnt at the Ambulance classes. The 
lives of the eight men were thus saved. 

With regard to home nursing, it is unnecessary for me to 
remind you how impossible it is to create a professional nurse 
by the instruction given in five lectures. JSTo such thing is 
aimed at, but I wish to impress upon you that a great deal of 
useful information — information that every educated woman 
should possess — can be taught in those five lectures, especially 
if the pupil has already passed through the first aid course. I 
have b^n repeatedly informed by doctors of the prevailing 
ignorance of otherwise well-educated women as to some of the 
most ordinary duties of home-nursing and the commonest 
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precantions to be taken in the sick room. The doctor has no 
time to educate the nurse while he is attending to the patient^ 
and remember that intelligent nursing is often as necessary to 
the recoverj of the patient as skilful medical advice. A^ain, 
looking upon the matter from another point of view, now 
invaluable a privilege it is to be able to add to the comfort of a 
sofferer, pernaps near and dear to one^ at a time when such 
help is most wanted, most appreciated. 

It is said that the instinct of self-preservation is all power- 
ful, but there seems to be another at least as strong — the 
instinct of preserving others. How often do we hear of men 
risking their own lives in trying to save those of others — ^perhaps 
perfect stransers. A week scarcely passes but we hear or read of 
men risking death by drowning, burning, or by suffocation in the 
pits, while endeavouring to nelp their fellow creatures from 
danger. We see the same strong instinct in our sisters. Have 
you ever witnessed the savage havoc of war or the pitiless scourge 
of an epidemic t There is no want of women ready to nurse 
the victuns though heavy risks have often to be run. During 
the Turco-Russian War fifteen out of the forty sisters of charity 
engaged in nursing in the militaiy hospitals at Constantinople 
succumbed throu^^ exhaustion and disease; a strange reward for 
such devotion I I might quote many other instances in which 
women have forgotten all idea of self-preservation in their 
eagerness to relieve the sufferings of others. 

With such instincts strongly implanted in us, is it strange 
that the work of the St. John Ambulance Association shoald 
have taken root so deeply among the masses and brought forth 
fruit so abundantly f Whatever and whenever the sickness or 
accident may be, of stout hearts and willing hands we have 
plenty. What is wanted is a little more knowledge to enable 
those willing hands to do well the good work they may under- 
take. That knowledge it is the aim and ambition of the 
Association to impart. 

Having given you a short and very imperfect account of the 
progress made by the St. John Ambulance Association in ambu- 
lance work for nanHinfectunis cases, I propose to deal with a still 
more difficult, and, I may say, gigantic task, in connection with 
tn/eetious cases recently undertaken by the ambulance depart- 
ment of the Metropolitan Asylams Board, and carried out to 
a highly successful issue. It may not be known to many of you 
that the Metropolitan Asylums Board has, among its other 
duties, that of tne transport to hospitals, and treatment of large 
numbers of sufferers from smaU-pox and other epidemics, which 
commit such havoc among the crowded population of our Metro- 
polis. It is with these transport and amoulance arrangements 
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that we have to do to-day, and, thanks to the large resources 
at its command, and the JParliamentary powers at its disposal^ 
the Board has organized the largest system on record of ambu- 
lance road and river transport in connection with its floating 
hospitals and convalescent camps. 

The object of the new system is to prevent the concentration 
of any considerable nmnber of infectious cases in the London 
hospitals. As many as possible of these patients are moved by 
detachments from the hospitals, or singly irom their own homes, 
to special ambulance wharves, and are thence taken down the 
river by the Board's ambulance steamers to the floating hospital 
or the convalescent camp. 

For ambulance purposes London is divided into three districts, 
the East, West, and South-East, in which are respectively 
established three ambulance stations, in direct telephonic 
communication with the central office of the Board in Norfolk 
Street, Strand. Every ambulance station contains coach-house, 
stables, kitchen, dormitories, disinfecting rooms, and other 
offices adapted to the wants of the resident staff. The greatest 

firecautions are observed to prevent infection during the 
requent passage of the ambulance waggons through crowded 
streets. Every ambulance carriage is thoroughly disinfected at 
the hospital to which it has brought a patient before leaving that 
hospitaly and proper precautions are taken in the case of any of 
the staff who may be brought into contact with patients. 

The ambulance carriages, some forty in number, are 
distributed between the three ambulance stations. Some are 
reserved for fever cases, others for small-pox. These latter may 
be divided into two classes ; a large size for four or five patients 
and nurse, used for transferring detachments of patients from 
the hospitals to the ambulance wharves on their way to the 
floating hospital ; and a small size, used for conveying one or 
two cases from their homes to the hospitals or wharves. These 
waggons are specially constructed, the side windows do not open 
low down, and ventilation is effected as far as possible from 
above. Experiments are being carried out, with every prospect 
of success, to purify the vitiated air escaping from the interior 
of the waggon during its journey by means of a special 
disinfecting arrangement in connection with an exhaust cowL 

In order to show the amount of work which is done by these 
road ambulances during an epidemic, I will take as an example 
the week ending July 5 last, when the small-pox epidemic in 
London was decidedly on the decrease. The number of re- 
movals of small-pox patients was as follows : — 

Acute cases, conveyed /rom their homes to hospitals 
and wharves in London 241 
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Acute and convalescent cases from hospitals to 

wharves in London 99 

Convalescing cases from the Floating Hospital (Long 

Reach Pier) to the Convalescent Camp 162 

Received and discharged patients reconveyed from 

the camp to Long Keach Pier 126 

Becovered and discharged from the wharves to their 

homes in London ••• ••• .•• ••• ••• 126 

Becovered and discharged from London hospitals to 

their homes ••• ••• ••• ••• ••• ••• 17 

Total during week 771 

During the same week there were 61 fever cases removed, 
making a total of 832 removals in all by the ambulance 
wagons. 

We now come to the ambulance steamers^ two of which, the 
" Red Cross " and ** Maltese Cross," are specially constructed 
for the conveyance of patients from London down the river to 
the camp and floating hospitals ; a third, the '^ Albert Victor," 
though arranged to carry acute and other cases on an emergency, 
is intended to carry back to the wharves in London, en route to 
their homes, the recovered and disinfected patients from the 
Floating Hospital and Camp. The fourth steamer, the 
** Marguerite," which is much smaller, is used exclusively for the 
conveyance of hospital ships' committee of the board, and for 
the nurses and other members of the staff ; also for the con- 
veyance and reconveyance of any relations of the patients who 
may have been summoned to their bedsides. 

The " Red Cross " and ** Maltese Cross " were designed by 
the naval architect, Mr. Adam Miller. Special care has been 
taken to provide for proper ventilation, and no detail is wanting 
which might add to tne comfort of the patients on their 
journey, xhose who are too weak to walk, are lifted from the 
ambulance waggons on their stretchers, and carried direct on 
board, where mey are under the same conditions as if in a 
hospital. A doctor and nurse are told off for each steamer, 
and accompany the patient during the journey. 

The dimensions and speed of these ambulance steamers are as 
follows : — ^The ** Red Cross " is 105 ft. in length, with a beam 
of 16 ft. 6 in. ; depth 6 ft. 6 in., and she draws 4 ft. 6 in. She 
can carry 16 patients, lying down, and 150 sitting. Speed 
about 10 knots. The ^^ Maltese Cross," only recently finished, 
18 132 ft long and 16 ft. 6 in. bix^ with a depth of 7 ft. 6 in., 
but only draws 3 ft. of water. She can carry 36 patients, 
lying down, and 200 sitting, with a speed of 10 knots. Her 
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lighter draught will enable her to go up the river to Wands- 
worth to take away patients at all states of the tide from the 
new ambulance wharf to be constructed there. 

The "Albert Victor " is of nearly the same dimensions as the 
" Maltese Cross," and can carry 20 patients, lying down, and 
150 sitting, with a speed of 12 knots ; but she could carry a 
much larger number of recovered patients, for whose accommo- 
dation she is mainly intended. The ^^ Marguerite'* is a fast 
little paddle-wheel steamer, 73 ft. long, and 10 ft. 1 in. broad, 
drawing 2 ft. 4 in., and can carry SO persons, with a speed of 
12 knots. ' 

Taking the same week which I selected before, namely, that 
ending July 5th, as a fair example of the work done during an 
ordinary epidemic, I find that the ambulance steamers conveyed 
from Lonaon 129 acute recumbent casesy and 112 not acute 
and convalescent cases, making a total of 241, while 126 
recovered patients were re-conveyed from the hospital ships and 
Camp Pier back to London ; thus the total removals in the week 
amounted to 367. In many weeks this total was far exceeded. 

As the ordinary London wharves could not be used for em- 
barking patients on to the ambulance steamers, the Metropolitan 
Asylums Board had to select and purchase wharves with landing 
stages of their own. The sites of the three London wharves 
which were found necessary were selected as being in the 
most accessible position with respect to the hospitals and the 
population of the various districts in London. 

During an epidemic the ambulance waggons would, as it were, 
converge on the wharves, and, therefore, an important considera- 
tion in choosing the sites was that these wharves should be 
approached by roads^ where there was not likely to be any 
block in the traffic causing delay to the ambulance wa^ssons, 
and keeping them standing long in crowded thorougnmres. 
Finally three sites were selected. One on the Middlesex shore 
at Wandsworth, destined to receive patients from the North- 
western Hospital at Hampstead, distance seven miles, and the 
Western Hospital at Fulham, distance one and a quarter miles. 
The second wharf is Acorn Wharf, Rotherhithe, on the Surrey 
shore, which accommodates the South- Western Hospital at 
Stockwell and the South-Eastem Hospital at Deptf ord, situated 
at distances of four miles and three-quarters and two miles re- 
spectively. The third wharf is Brown's VHiarf, Blackwall, on 
the Middlesex shore, selected for the accommodation of the 
South-Eastem Hospital and Plaistow Hospital, each about four 
miles off. A fourth wharf, with pier, has been constructed 
opposite the Floating Hospital in Long Eeach, some twenty 
miles down the Thames below London Bridge, called Long 
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Beach Wharf. It is that where patients destined for the Con- 
valescent Camp Hospital, fonr miles off, are disembarked. 

The ambalance wnarves will all be furnished with piers run- 
ning out to a floating landing-stage, so that the patients can be 
em&rked and disembarked at all states of the tide. These piers 
will be covered in, so that the patients may not run any risks 
while being conveyed along them during rough weather. The 
Wandsworth wharf has not yet been commenced, but of the 
others, the Long Reach wharf and pier have been in use for 
some time, and dso Acorn Wharf, while Brown's Wharf is still 
in coarse of construction. 

This paper would, perhaps, be incomplete without some 
description of the Floating Hospital ana the Camp Conva- 
lescent Hospital, so often ref en*ed to above. 

The Floating Hospital consists of three ships, the " Atlas," 
^ Endymion,** and ^^ Castalia," moored one behind the other in 
the oraer named. The *^ Atlas " is a large three decker man- 
of-war, lent to the Board by the Admiral^, and is 284 ft. long 
and 50 ft. broad. A large hatchway, 24 ft. by 11 ft. 6 in. has 
been cut through the upper and lower decks in the centre of 
the ship, and l^rms a most efficient ventilating shaft for the 
egress of the impure air from the wards, while the fresh air is 
introduced through a long series of windows replacing the 
ports. Owing to the lowness of the wards this arrangement was 
found necessary. The patients are distributed in three long 
wardsy accommodating in all 150, but, on an emergency, 200 
patients could be treated on board. The ^^ Castalia " is a 
twin ship, which, having been unsuccessful as a Channel pas- 
senger boat, has been oought by the Metropolitail Asylums 
Board. She is an object of special interest to those who are 
watching the progress of sanitaiy science, on account of the 
peculiar ichehn arrangement of the five detached huts or 
wards on the capacious upper deck — an arrangement for which 
I was responsible. Of these huts the two end ones are, in out- 
side measurement, 50 ft. by 28 ft., and the remaining three 54 ft. 
by 20 ft. The lower deck is divided by the iron bulkheads of 
the ship into five wards, of which the two end ones are semi- 
circular, with a radius of about 30 ft., and the remaining three 
rectangular, and measuring about 60 ft. by 30 ft. 

There are several advantages in this Echelon arrangement of 
detached wards. It can be seen at a glance that the end windows 
in the long sides of the ward, instead of looking directly into 
the windows of the adjoining ward, which they would do if the 
huts were built at right angles to the length of the ship, look 
out crossways or diagonally on the open river, and thus a 
maximum amount of cross ventilation is secured. Again, the 
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fact of these windows looking edgeways up and down the river, 
gives a far more cheerful outlook to the patients than if they 
looked direct into the walls or windows of the adjoining huts. 

The ventilation of these detached huts was a very simple 
matter, but that of the wards in the lower deck caused much 
trouble and expense, as the only windows in those wards were 
in the short sides ; and it is highly undesirable, especially in the 
case of infectious disease, that the current of air should flow 
from one end of a long ward to another. Artificial means had 
therefore to be adoptea ; two large apertures were made in the 
roof of every ward, and funnels carried up, surmounted by large 
Boyle's exhaust cowls. These effectually draw up the vitiated 
air, while the fresh air is introduced by means of apertures near 
the floor, fitted with a series of hot-water pipes, which have the 
effect of taking the chill off the air before it enters the ward. 
In case of a d^id calm, or very slight motion of the outside air, 
when the exhaust cowls might not act, a blast arrangement has 
been fitted to the ventilating shafts to create an artificial current 
of air. " The " Castalia '' could accommodate, on an emergency, 
200 patients. 

The ^' Endymion " is a frigate lent by the Admiraliy, 277 ft 
long, by 42 ft. broad, and is moored between, and connected 
by gangways fore and aft with, the two hospital ships. She is 
used as an administration ship on which the nurses and other 
employes, about 130 in all, live when off duly; and here the 
office, cooking, and other administration work is carried on. The 
warming of all three ships is effected by hot water pipes, and 
estimates are now being prepared for lighting by incandescent 
electric lamps. The wasning for this large establishment is done 
in two steam laundries, one for the patients and the other for 
the staff, erected on the south shore of the river opposite the 
ships. The Thames water not being considered sufficiently pure 
for this purpose, water is brought in pipes from the Kent Water- 
works, a distance of four miles. 

The Camp Convalescent Hospitals, to which are also sent 
some of the mild cases, are situated on the slopes of the 
Darenth Hills about four miles south of the ships, and at a 
distance of 160 yards from each other. The sleeping tents in 
these camps are pitched 50 feet from each other in double rows, 
with an interval of 80 feet between the rows. They are not 
pitched quite regularly, being sometimes arranged in Echelon, 
or in other positions so as to take advantage of the undulations 
of the ground. The only wooden structures are the kitchens, 
boiler house, bath house, and the scullery. 

The sizes of the tents are as follows: — Ordinary sleeping 
tents, for twenty beds, 60 ft. by 25 ft. ; day tents, 60 ft. by 
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25 ft ; infirmary tents, for sixteen beds, 80 ft. by 25 ft. The 
lighting and cooking is done by gas furnished oy the neigh- 
bouring gas works in connection with the Darenth Asylum ; 
the tents are warmed when necessary by a system of hot-water 
pipes, by which means the temperature can be kept nearly 
uniform. At one time during the recent epidemic, there were 
over 1,000 patients in the camps. 

Now that the small-pox epidemic is over, these camps will be 
closed, and the tents, after being thoroughly disinfected, can be 
stored away ready for use on some future occasion. In this 
matter a camp hospital has a great advantage over a permanent 
structure, while the result of the treatment of patients under 
canvas is reported to be highly satisfactory. 

The new system which I have described to you is a decided 
advance on what has gone before ; some of us remember how 
people sufiFering from small-pox have been carried through the 
streets in ordinary cabs, not unfrequently accompanied by 
members of their family. We have heard how a parish hospital 
waggon for infectious cases was kept in the same shed with the 
bread waggon for out-door relief and the guardians' carriage; how, 
in another case, it was kept alongside an ordinary invalid chair; 
while it is not so many years ago smce a cab drove up to a London 
small-pox hospital with the driver and patient both intoxicated. 

The work of the new ambulance system of the Metropolitan 
Asylums Board during the late epidemic may be briefly sum- 
marised as follows : — Between 200 and 300 patients a week were 
removed from the metroplitan area by road and river ambulances, 
with the result that a very large proportion of the small-pox pa- 
tients, instead of filling the London hospitals, were treated in the 
country^ twenty miles from the metropolis ; at the same time the 
conditions of the Darenth camp were highly favourable to the 
convalescents treated there. Many authorities consider that the 
speedy removal of so many infected persons from our crowded 
metropolis had a great deal to do with the rapid and somewhat 
unexpected termination of the recent small-pox epidemic. 

I beg to thank the President and Committee of this Sanitary 
Congress for the high honour which they have done me in 
innting me to address you to-day on this great subject of 
Ambulance Work, to which, as a member of the St. John 
Ambulance Association and of the Metropolitan Asylums 
Board, I have devoted no little time and attention. It is truly 
a subject of national importance, for it affects the health, and 
therefore the wealth and happiness of thousands of the in- 
habitants of this great country. With regard to the St. John 
ambulance work, I trust that the other towns and districts of 
Ireland will follow the good lead which Dublin has given them ; 
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while with regard to the Metropolitan Asylums Board ambu- 
lance organisation during epidemics, I hope that the resiilts of 
its recent experience placed before you to-day may be of some 
practical use in the event of any outbreak of an epidemic in this 
country. Pray God you may long be spared from such a calamity. 

Let me add that the extension of ambulance work in Ireland^ 
a country to which I am attached by so many ties of blood and 
friendship, is of special interest to me ; I feel moreover that 
this work is one well suited to the warm hearts and sympathies 
of Irishmen. 

In conclusion I cannot do better than quote the words of 
that distinguished surgeon Sir James Paget, spoken at a recent 
conference at the Health Exhibition. Ref ernng to ambulance 
work in general, he said, ** Few things indeed were there in w 

which charity could better exercise itself than in this. There -^ 

was ambulance work, or first aid, in that incident which led to 
the giving of the command most general and most unconditional, 
where a man on finding another wounded by the roadside poured 
in oil and wine, and set him on his own beast and took nim to ■*" 

the inn. That was an admirable example of what ambulance 
work might be, and the command was ^Go thou and do likewise.* ** ^ 



Dr. J. F. J. Sykbs (London), Senior Secretary of the Section, said 
the method adopted in London for procuring an ambulance was to 
telephone or telegraph to the head office in NoHblk Street, Strand, and 
the head office telegraphed to the sub-office nearest the place where 
the ambulance was required ; so that in the course of an hour the 
patient was taken by the ambulance to the wharf, put on board the 
steamer and taken down the river. The river-carriage of the patients 
was the great point of innovation, as it minimised the spread of in- 
fection, and facilitated transport to a greater distance. Whether the 
Hospital happened to be in mid river or on the bank mattered very 
little, provided it was isolated. He had never seen it acknowledged 
that Dr. James Stevenson, Medical Officer of Health for St. Pancras, 
was the first to investigate and unmask the horrible system of infec- 
tious diseases removal, and that he published a pamphlet which pointed 
out the necessity for an improved ambulance system. The arrange- 
ments proposed for the reception of cholera patients last summer in 
London, although unmentioned, were worthy of description. 

Dr. T. W. Qeimshaw (President of the Section), was afi»id they 
could not expect much to be done in Dublin. The difficulty was in- 
surmountable in the way of transit of the sick by the river, as the 
river could only be used two hours each day for steamer traffic under 
the bridges. Dublin was much in- need of a proper ambulance system ; 
he was sorry to say a great number of street cabs were still used for 
carrying infectious cases. 



Digitized by 



Google 



HOSPI 




Digitized by 



Google 



Digitized by 



Google 



SECTION II 

ENGINEERING AND ARCHITECTURE. 

ADDRESS 

By Chables P. Cotton, M.Inst.C.E. 

FSEBIDENT OF THB BBOFIOir. 



The development of Sanitary Science in recent years has led 
to the graaual formation of what may be termed a special 
branch of the Engineering profession. The very earliest 
engineering works on record were connected with sanitation as 
exemplified by ancient aqueducts, the Cloaca maxima of Rome, 
&c., &C, It IS, however, only within the latter half of the present 
century that much real attention has been paid to the science 
of Sanitation in its various branches, resulting, inter alia^ in 
the assistance of the engineer being sought .for the purpose of 
designing and carrying out works for providing a health-giving 
supply of pure water, for disposing in a satisfactory way of the 
filth which would otherwise accumulate wherever people are 
ag^gated in large numbers, and for the realization of other 
desirable sanitary objects. 

It is not only in the more pressing instances of cities and 
large towns that greater attention has been paid to these 
matters in recent tunes, but the awakening to the importance 
of the subject has become universal. The engineer is now 
called on to deal with a great variety of sanitary works — 
differing not only in kind but in magnitude — from the sewerage 
of a hamlet, or even of one mansion, to the complicated main 
drainage system of a city — ^from the sinking of a pump well to 
the construction of works on a vast scale, such as those of 
the Vartry, by which the city we are now meeting in is 
supplied with water. 

Such works have been increasing in number, following good 
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examples, the benefits from which are at once felt and appre- 
ciatea, and doubtless to a great extent owing to the instru- 
mentality of this Institate, the proceedings at whose annual 
congresses are now eagerly looked forward to, attentively 
watched during their progress, and subsequently discussed with 
the greatest interest by the public 

A great impetus was given to sanitary engineering works of 
a public character by the passing of the Public Health Act, 
1875, and the PubUc Health (Ireland) Act, 1878. By these 
Acts sanitary authorities in England and Ireland have had 
important duties thrown on them, coupled with extensive 
powers to enable them to fulfil those duties, and — last but not 
least in importance — means are provided by which the funds 
required for carrying out the necessary works can be obtained 
on easy terms, both as regards the interest and the repayment 
of the principal 

It will not, I trust, be thought inappropriate if I take for the 
subject of my address to you the operation of the Public Health 
(Ireland) Act, 1878, in as far as it relates to engineering. 

For the purposes of sanitary supervision, Ireland is divided 
into urban sanitary districts and rural sanitary districts, the 
former consisting of the larger towns, in which there are legally 
constituted municipal authorities, and the latter consisting ot the 
Poor-law Unions, exempting for this purpose from each union 
so much of it as lies within any urban district* No urban district 
can exist without a local authority, such as town conunissioners, 
but small towns, even though they may, for other purposes, have 
such a local authority, may be comprised in a rural district, and 
be under the sanitary supervision and control of the guardians 
of the union acting as the rural sanitary authority. 

The sanitary authorities, urban and rural, have, as I said before, 
many important duties thrown on them, foremost among which 
are some which compel them to seek the advice and assistance 
of the engineer, such as the improvement of the water-supply of 
the district, the provision of a new supply of water, proper 
and sufiicient for public and private purposes, and the repair of 
all sewers belonging to them, and the construction of such new 
sewers as maybe necessary for effectually draining their district. 

The architect is concerned with other and very important 
provisions of the Act, such as the regulation of buildings and 
formation of bye-laws for that purpose, the construction of new 
streets, baths and wash-houses, dwellings for labourers and 
artizans, &c., &c. 

Other provisions of the Act impose duties and confer powers 

* Note.— A list of the urban diBtricts is given on pege 213. 
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of the greatest importance as to matters which come within 
the province of the medical officers of health, such as the 
abatement of nuisances, provision and care of burial grounds, 
scavenging, and depots for that purpose, mortuaries, places for 
post-mortem examinations, slaughter-houses, markets, disinfect- 
mg chambers, &c, &c. 

Lastly, the Act, directly, or indirectly through the operation 
of other Acts incorporated with it, provides for matters which 
primd faciej are less immediatelv connected with the health of 
the public, such as town halls, public clocks, town parks, &c., &c. 

I propose to confine my remarks chiefly to the operation of 
the Act in respect of sewerage and sewage disposal and water- 
supplies. 

Since the power of sanctioning loans for sanitary purposes 
was given to me Local Government Board for Ireland, loans for 
various purposes under this Act have been sanctioned to a large 
amount. In the nine years ending March, 1884, the total 
amount of such loans was £1,206,419 (see Annual Report, 
1884). Of this about £700,000 was sanctioned for water- 
works and £230,000 for sewerage works. Loans to the extent 
of over £100,000 have been sanctioned for paving streets and 
flagging footpaths ; the balance consists of loans tor labourers' 
and artizans^ dwellings, new streets in Dublin, town halls, 
cemeteries, baths and wash-houses, scavenging, &c. 

The time of repayment of money borrowed under this Act 
cannot exceed sixty years, but if the loan (as is the all but 
universal custom) is sought to be obtained from the Com- 
missioners of Public Works in Ireland, the term cannot be ex- 
tended beyond fifty years, and in determining the time when 
such a loan is repayable regard must be had to the probable 
duration and continuing utility of the works in respect of which 
the loan is required. 

The cities and large towns have all, as a matter of necessity, 
had to make provision of a more or less complete kind for a 
supply of water for public and domestic purposes, but many of 
the smaller towns are still badly in want of improvement in this 
respect ; the sanitary authorities not being pressed on the sub- 
ject, and being often in ignorance of the expense to which they • 
may be led if they once embark on sanitary improvements, are 
apathetic or unwilling to do anything by which the rates 
might be raised. 

Of the large works for the supnly of the cities and principal 
towns 1 propose to say but little, descriptions of many of them 
will be f oimd among the proceedings of the Institution of Civil 
Engineers, and of the Institution of Civil Engineers of Ireland, 
and of kindred societies, but I think some remarks as to what 
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has been done in cases of less important towns may not be 
without their use. 

As a rule the supplies of water to the cities and larger towns 
have been provided under powers conferred by private Acts 
of Parliament, but since the introduction of the Act of 1878 
several urban authorities of towns of importance have availed 
themselves of the machinery therein provided for obtaining by 
provisional orders the powers of purchasing lands and water 
under the Lands' Clauses Acts otherwise than by agreement. 
These powers of compulsory purchase are identical with those 
conferred by a private act, and are obtainable at a very trifling 
cost compared with that of a private act. In some cases where 
private acts containing borrowing powers have been obtained 
for water works the sanitary authorities have elected to borrow, 
not under their own Acts, but from the Commissioners of 
Public Works under the Act of 1878. Loans have been 
sanctioned in this way for the water-works now in progress for 
the supply of the town of Sligo and the township of Rathmlnes. 

Altnough there has been a great improvement in the water 
supply to towns in Ireland generally, there are still cases of im- 
portant towns which are ba^ly in want- of new supplies or con- 
siderable improvement of the existing supplies. 

There are cases where by a spasmodic awakening to the fact 
that a supply of pure water is desirable the Sanitarj Authorities 
have commenced the proceedings for obtaining the requisite 
powers of acquiring tne property rights, and have even ac- 
quired them and obtained sanction to a loan for defraying the 
expenses of the works, and then from some cause or other nave 
allowed the powers to lapse and the project to be abandoned. 

No doubt the proceedings of this Congress will be dis- 
seminated through the medium of the newspapers throughout 
the country, and vnll perhaps direct the attention of Sanitary 
Authorities of towns where deficiencies exist to the necessity 
for improvement, and I hope that whoever, on the next visit of 
the Institute to Ireland, occupies the place which I have now 
the honour to fill, may be able to point to a marked improve- 
ment in this respect. 

The Sanitary Authorities of the smaller towns where defi- 
ciencies admittedly exist are frequently discouraged by the 
fancied, because unknown, extent of the responsibility they 
might assume, and expenses they might be led into if once they 
embarked on such an enterprise as a ^' water-works scheme. ' 
Probably they have heard rumours, and exaggerated rumours, 
of thousands spent on Parliamentary contests and of expendi- 
ture mounting up until the original estimate was, so to say, 
nowhere^ and they decline even to discuss the question. 
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It may encourage the aathorities of such towns to have some 
information as to what has been done in cases similar to their 
own, and to which they can refer. 

It is usual to say that engineers' estimates are always exceeded, 
but my experience is that a sanitary authority placing them- 
selves m the hands of a competent engineer, may safely rely on 
the estimates as far as the engineer is concerned, the elements 
of uncertainty, and the invariable origin of supplemental loans 
for water-works, are the cost of the land and water and water- 
rights, and the law costs, I advise engineers not to estimate 
for these items, but to recommend the sanitary authorities to 
employ an experienced valuator to inform them as to the 
prooable cost of the former, and to refer to their solicitor to 
mform them as to the probable amount of the latter. The 
mistakes, if any there be, will then fall on the right shoulders. 

I have had printed a list of some of the towns in Ireland sup- 
plied, or in course of being supplied, with water under the Act 
of 1878, which towns have been selected as embracing ordinary 
cases, and you will there find in each case the popuktion, the 
annual valuation (of the toum if it be an urban district, and of 
the area of charae if it be a rural district), and the amount of 
loans sanctioned for a water-supply in each case, and I have 
added the ratios of the loan to the valuation, of the loan to the 
population, and of the valuation to the population. 

These towns may be grouped into the following classes : — 

1st. Towns in which the annual valuation is large compared 
with the population. These are all towns of the better class 
of houses, in which a large proportion of the houses are or will 
be connected with the mains. 

2nd. Towns in which but a small proportion of the houses 
are or will be connected, and in which the consumption of 
water will be less than in the first class. 

3rd. Small towns and villages, in which the supply is given 
almost exclusively by fountains. 

In the urban towns of the first class, with populations of 
from 2,000 upwards, the cost of the water-works is from £2 to 
£3 and more per head, but does not exceed the annual valua- 
tion. 

In the urban towns of the second class the expense of the 
waterworks has been, or will be, under £2 for each resident, 
but exceeds one year's valuation. 

In the cases of towns that are in rural districts a separate 
area of charge has been assigned to each, so that a comparison 
between the cost of the water supply and the valuation only 
shows the amount of taxation which the districts have to bear 
in each case, as assigned at the discretion of the Guardians with 
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the approval of the Local Government Board. In some cases 
no comparison can be drawn, as the expenses are charged on 
different districts in different proportions, but where there is no 
such differential rating the cost of the water-works is on an 
average two-thirds of the annual valuation of the area of 
charge. In some of these towns the proportion of the expenses 
incurred to the population is very large, as in the cases of 
Greystones, Enniskerry, Portrush, Lisdoonvama, Buncrana, 
and Rostrevor, but these are all watering places, with a much 
larger population to be provided for in the summer than that 
resident at the time of year at which the census is taken. 

The villages comprised in the third class which, of course, are 
all rural districts, have been supplied with water through street 
fountains, at a cost of about one-third of the annual valuation 
of the areas of charge. 

In this class are some small and unpretentious works under- 
taken by rural sanitary authorities for the acconunodation of 
districts where there are no aggregations of houses that could 
be dignified by the name of villages even. The works I allude 
to consist in leading the water from streams or springs not 
easily accessible to a fountain or fountains on the side of the 
public road. In the district of Little Island, for instance, in 
the Union of Cork, where there were no springs nor water of 
any kind, the guardians have brought the water from a distant 
stream or spring to three or four fountains at convenient points 
on the pubuc road, to the great benefit of the inhabitants scat- 
tered over the district, and also remedying the great incon- 
venience felt through the want of drinking water for a largely- 
attended national school. 

The Guardians of Ballyvaughan Union, in the County of 
Clare, have constructed several small detached works of the 
same kind, at little expense, but with no small benefit to the 
inhabitants. 

How the proportion of cost to valuation affects the rates 
necessary to meet the expenses, if the charge is thrown wholly 
on the general rates, will be seen from a consideration of the 
conditions on which sanitary loans are now granted by Her 
Majesty's treasury, through the Commissioners of Public Works 
in Ireland. The rates of interest vary with the time when the 
loan is repayable — viz., for a loan for fifty years it is 4^ per 
cent per annum ; for forty years, 4 per cent ; for thirty years, 
3 J per cent.; and for twenty years, 3^ per cent All such 
loans must be repaid by equal half-yearly instalments of the 

Erincipal with the proper interest on the then outstanding 
alance of principal. The annuity system, or that of repay* 
ment by equal annual payments over the entire term of tne 
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loan to cover repayment of principal and interest, does not now 
apply to sanitary loans. 

The initial rate, or rate to meet the first year's instalment 
of principal and interest, will be the largest^ and in the subse- 

?[aent years the rate will be constantly diminishing. The 
ollowing table shows at a glance the rates, at different periods 
of the terms of the loans, necessary to meet a loan of an amoant 
equal to the valuation. For any other proportion the rates in 
the table are to be multiplied by the ratios of cost to valuation 
which I have before alluded to. 
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Loans for water-works are usuallv sought for the longest term 
which the Commissioners of Public Works can give — f.«., fifty 
jrears. It does not appear that there is any great advantage 
m this. The initial rate for a fifty vears' loan is only a frac- 
tion less than that for a forty years loan ; and in seventeen 
years, before half of even the shorter term has expired, the 
rates to be paid for each loan are identical, and from that year 
onward the shorter loan has the advantage of entailing lower 

Note. — Since this Address was delivered a very important alteration has 
been made in the ratee of interest of Government Sanitary Loans. The roles 
now are: — 

For a term of repayment, not exceeding 86 yean, 8^ per cent, per annum. 
For a term of repaymeot, exceeding & years, and not exceeding 40 years, 

d| per cent, per annum. 
For a term of repayment, exceeding 40 years, and not exceeding 60 years, 4 
per cent, per annum. 

This change does not affect loans granted before 16th May, 1886. The fol- 
lowing Table should be substituted lor that given above : — 
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annual rates, besides being entirely wiped out in the fortieth 
year, when there are still ten years remaining encumbered with 
payments on account of the fifty years* loan. 

When the loan for a water supply equals or exceeds the 
valuation of the premises of the district assessable in respect of 
it, the initial rate is seriously felt, and though it may be gladly 
paid by those who are directly benefited by having a supply of pure 
water brought to their doors or into their houses, it is no wonder 
that the expense is grudgingly agreed to by those ratepayers 
living outside the actual limits of the supply. Hence in some 
cases that I know of, and probably in many others that have 
not come to my notice, it has been found impossible to 
reconcile the conflicting interests so that an agreement may be 
come to as to the area of charge on which the loan for the 
works in a rural district is to be secured. 

Some urban towns also contain a considerable extent of 
district that is essentially rural ; in such cases, when the water 
is supplied tmder a private act, it is possible to exempt from 
the water-rate, wholly or partially, premises to which the mains 
do not extend, and thus avoid the injustice of full rating on 
those who are only slightly and indirectly benefitted. When such 
exemptions are not maoe a similar difficulty will be found to 
exist sometimes in urban districts. 

The operation of the Act, as regards loans to rural sanitary 
authorities for water supplies, is this : — 

When the works are of sufficient magnitude to require to 
be constructed out of borrowed money, the sanitaxy authority 
applies for and obtains the sanction of the Local Government 
Board to raise the requisite funds under Section 238. 

Then under Section 232 the cost of providing and main- 
taining the water supply is made "special expenses," and 
declared to be chargeable on the contributory place or places 
which constitute the area of charge. 

This area of charge is selected Iby the sanitary authority and 
submitted for the approval of the Local Government Board, 
and if they confirm it by a sealed order the area of charge so 
fixed becomes liable for the discharge of so much of the loan 
expenses as are not provided for in any other way. 

As it is not usual to make any other provision, the rates on 
the area of charge are generally burdened with the entire 
charge. 

Previous to the Act of 1878 an area of charge could not 
include portions of a townland, and bb the townlands are some- 
times very extensive great injustice was done by either excluding 
the residents in the part close to, or perhaps in, the town from 
any contribution to the cost of a water supply or by including 
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the residents at the distant boundaiy of the townland. Hence 
arose a difficulty in practice which has been removed by allow- 
ing any portion of a townland to be included or excluded, and a 
more fairly adjusted area of charge constituted, by which the 
burden of taxation is more justly distributed. 

It would not be proper to confine an area of charge to the 
area continuously built on, nor to extend it so as to include 
residents at such a distance from the town that its sanitary 
state b not properly of importance to them. It is not possible to 
lay down any general rule as to how far the indirect benefits 
from the improvement of the sanitary condition of a centre of 
population are felt, at least how far the benefit is of such an 
extent as to warrant a pecuniary claim on the ratepavers, and 
therefore the question must be considered and deciaed in each 
case independently. 

That such a question is not easily decided may readily be 
imagined, the outside ratepayers wishing to confine the area of 
charge, and, with it, the liability to special sanitary rating, to 
the town proper as far as possible, while the ratepayers of the 
town desire to be relieved^ by including the ratepayers living in 
the neighbourhood, though not actually in the town, but who 
constantly frequent and use the town, and cannot, or, at all 
events should not, be indifferent to its being kept in a healthy 
state. Hence a dead-lock sometimes arises where there is no 
question whatever of the necessity for a new or improved water 
supply. The difficulty would be greatly diminished if it were 
possible to assess differential rates m proportion to the beneficial 
effects of the expenditure on the urban and suburban portions 
of the areas of charge, or district. 

The rates assessable on the area of charge are the security on 
which the loan is advanced, but it is not necessary that the 
entire amount required to meet the repayment of instalments 
of principal and interest should fall on such rates if other pro- 
vision, in whole or part, can be made. 

Section 66 of tne Act enables the Sanitary Authority to 
provide funds by striking a compulsory water-rate and by 
entering into agreements for water-rents. The words are : — 

*• Where a sanitary authority supply water to any premises 
they may charge in respect of such supply, a water rate to be 
assessed at the net annual value of the premises, to be made 
assessed and levied in the like manner in every respect as the 
rate out of which the expenses incurred by such sanitary 
authority in the execution of this Act are defrayed ; moreover, 
they may enter into agreements for supplying water on such 
terms as may be agreed on," &c., &c. 

Such water-rates and water-rents would be applicable to dis- 
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charging the expenses incurred in providing and maintaining 
a water supply, and it would be only in so far as they were 
insufficient for this purpose that the cost of providing and 
maintaining the works would become chargeable as " special ex- 
penses" and assessable over the whole district of the area of 
charge. 

I cannot see how residents in a town who would have the great 
benefit of a supply of pure water to their premises could object 
to such water rates in addition to a smaller rate common to 
the whole area of charge, they would be paying the latter as 
members of the general public concerned in the general sanitary 
condition of the place, and the former as it were in payment for 
a luxury. 

If it were understood beforehand that by putting the 66th 
section in force there would be practically a differential rating 
established, the difficulty in an area of charge being agreed on 
which sometimes occurs, would often be got rid of. 

I am not sure that it would not be better if the striking of 
rates under section 66 were made compulsory on the Sanitary 
Authority and the proportion of them to the general rate on the 
area of charge, fixed. 

I may re^r on this matter to the evidence given before a 
Committee of the House of Commons on a Biu for amending 
the Public Health Act, 1875, which is published for sale as a blue 
book. On this point I may also mention the recommendations 
of the Commissioners appointed in 1878 to examine and report on 
the boundaries of the municipal towns of Ireland, and the inci- 
dence of taxation in connection with any proposed alterations. 
The Commissioners were of opinion that the benefits of municipal 
control and expenditure were in no case confined to the town 
proper, but extended to a certain distance outside the area con- 
tinuously built on. Besides being interested in the sanitary con- 
dition of a town which they frequented and used, the suburban 
residents, in the opinion of the Commissioners, derived advanta^s 
from the town being well lighted and paved, and from 3ie 
existence in the town of markets, schools, churches, &&, &c, of 
which they and their families availed themselves, for which 
advantages it was but fair that they should to some extent 
assist in providing the necessaiy funds. The Municipal 
Boundaries Commissioners with this view recommended in the 
case of each municipal town that there should be an inner area 
consisting of the town proper liable to full rates, and an outer 
area subject only to half rating. 

There were other recommendations in the Commissioners* 
Report which I need not mention, it is the proposition of 
differential rating that concerns the matter in hand. 
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The stractural works connected with the water supplies to 
these towns are of the ordinary kind, but the list contains some 
of each type of construction suited to the different circum- 
stances that occur in practice, and I have prepared a second 
table in which the groups are arranged so as to show this. 
Where storage reservoirs are found to be necessary, the 
ordinary impounding embankment, with a central puddle wall, 
is usually adopted. In some cases, however, this has been 
varied, and the principal part of the dam has been constructed 
as a hollow or cellular concrete wall, within which the filters 
are self-contained. The small reservoirs at Greystones and 
Enniskeny have been formed in this way by Mr. Price, 
M.Inst.C.E., who is about to carry out the same design on a 
larger scale at Bandon. Mr. Strype, M.Inst.C.E., has also 
constructed a similar dam at Wicklow, with the addition of 
a clay embankment against and below the concrete struc- 
ture. 

Some of these water-works have a service tank near the town 
subsidiary to the storage reservoir, and in some the supply is 
fumishea directly from the storage reservoir to the distributing 
pipes. Tlie advantage of a service tank near the town in 
effecting an economy m the cost of a large main to the storage 
reservoir and in reducing the risk of accidents by pipes bursting 
is sometimes more than counterbalanced by the cost of its con- 
struction ; it had to be omitted in certain cases in which it was 
at first proposed in order to bring the expenses within the out- 
side limit that the Sanitary Authorities were willing to go to 
for the improvement of their water supplies. 

Filtration has not been provided for in all cases. Generally 
speaking, this has been from the wish to keep down the ex- 

Senses, out it has only been omitted where there was no 
ecided reason for the water being filtered. In some cases 
filtration has been provided for where it might probably be 
omitted without real detriment to the quality of the water, 
though, perhaps, the appearance might be a very little improved, 
and it is certamly a fact that in such cases filters not properly 
attended to are worse than none at all, especially in the case of 
covered filters, such as those within the cellular concrete dams 
I have just referred to. Of course this remark does not refer 
to large water-works in charge of a special department of a cor- 
poration or urban authority, out it is different with small works, 
carried out and maintainea by a rural sanitary authority. 

As to providing for filtration or dispensing with it, the first 
thing to DC looked at is the water-analysis and the analyst's ex- 
pressed opinion on the result of it. Sometimes a decided opinion 
IS given lor or against the purity of the sample submitted, and 
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sometimes the water is pronounced to be sufScientlj good for a 
town supply ifJiUeredy but more generally there is an ambiguity 
in the report of the analyst arismg from want of information 
as to the origin of some small impurity indicated by the analysis. 
This takes usually the shape of an opinion to the effect that were 
certain constituents, named, of animal origin the water could 
not be pronounced good^ but that they might arise from a peaty 
origin, in which case their presence would be of less con- 
sequence. The difference is a very important one, and it would 
be very desirable that the doubt should be cleared up as far as 
possible. I think that this is possible to some extent, in cases 
where the supply is taken from a stream, by taking samples 
not merely from one place, but from several points at inter- 
vals up the course of the stream. A comparison of the 
variations in the analyses, carefully considered with a map on 
which the nature of the surface of the different portions of the 
catchment area is marked, mighty on the one hand, lead to a 
clear opinion that the slight impurity was due to a peaty origin 
and comparatively harmless ; or, on the other hand, contamina- 
tion from an animal source might be localised and eliminated. 

Filtration through, spongy iron has been brought prominently 
into notice by a paper on the Antwerp water-works, read before 
the Institution ot Engineers, by Mr. Anderson, and by the dis- 
cussion which followed. It is claimed for this process that it 
effects a chemical as well as a mechanical purification of the 
water, and it seems to be peculiarly adapted to places where 
the only possible source of supply is open to possiole contami- 
nation of animal origin. It was proposed in one case in 
Ireland that filtration by this process should be adopted, and 
a loan would have been sanctioned for the purpose but the 
proposal was deferred or abandoned. 

1 may mention that only two loans have been sanctioned for 
providing filtering arrangements after the completion of the 
rest of the works, and no other application has been made. 

In the case of such water-works as I have been considering 
the data on which to calculate the requisite storage capacity 
that should be provided for in the reservoir are seldom sufficient 
in kind or in detail to enable a clear deduction to be drawn. 
The proposal to provide a water supply is immediately followed 
by a design for tne works being called for, and there are not 
often reliable gaugings of the streams or of the rain-fall avail- 
able for the proper calculations. The error is usually found to 
be on the rignt side, and I am only aware of one case where the 
storage capacity provided is insufficient, and this, I was informed 
by the engineer, was caused by a reduction of the capacity of 
the reservoir proposed by him in order to reduce the first cost. 
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The storage required depends also on the probable consump- 
tion, and on this point we certainly are in want of information 
in the case of small towns ; but here, again, the error is sure to 
be on the right side. It would be very interesting and of con- 
siderable use if the actual consumption in the various towns 
could be measured and recorded. No small town, probably, has 
a meter on the supply, or the means of measuring it over a 

Suge-weir or notch, but wherever the supply comes directly 
>m a tank, the supply to which can be shut off for a time, the 
measurement can be readily made. In some cases of very small 
supplies from springs, directly enclosed in tanks the consump- 
tion can by a little ingenuity also be estimated. The con- 
sumption during twenty-four hours is an important item in the 
design of the reservoir, filters, and clear water basin, or service 
tank; but it is also desirable that the consimiption at different 
times of the day should be known. 

A few measurements have been kindly communicated to me, 
and the results show, I think, the desirability of their being 
more generally made. In Loughrea, a town of about 3,000 
inhabitants, the consumption was measured and found to be 
between 12 and 13 gallons daily for each person; in BelmuUet 
(population 900), it was between 5 and 6 gallons ; in Ennis- 
tymon (population 1,300), it was 5*87 gallons including a large 
supply to one mansion and one or two small factories ; and in 
Miltown Malbay (population 1,400), it was only 1*8 gallons. 
These towns are ahnost entirely supplied through street foun- 
tains. 

Mr. Cope, clerk of the Eathdrum Union, informs me that 
the consumption in the workhouse of that union in 1883 was 
6'38 gallons per head daily. 

Mr. Leonard, C.E., has supplied me with returns extending 
over some years from ten fountains in Drumcondra Township, 
supplied by meter; from these returns it appears that each 
person consumed an average quantity of 2*16 gallons daily. 

In Enniskillen, Mr. Wray, C.E., kindly gave me the measure- 
ments of the hourly consumption from 6 a.m to midnight, which 
indicate a considerable increase of the draught at 9 a.m. which 
continues without much variation till after 8 p.m., and it would 
appear that one half the total consumption took more than nine 
hours to run off. 

In making calculations for the purpose of designing water- 
works any probable increase in the size of the towns should be 
looked to. The examination of former census returns and of 
evidence given at local inquiries shows but very few instances 
indeed of an apparent necessity of providing now for an in- 
creased consumption in the future in this country. 
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Where the source of supply is a mountain stream with steep 
sides to the catchment area, storage has been dispensed with, 
as at Tralee, Killamey, and Rostrevor. At the latter place a 
good example of the well-known plan of automatic supply to the 
tank at times only when the stream is low and clear, can be seen. 

In other cases where the source of the supply is a spring, or 
small stream from springs and not subject to floods, a tank con- 
taining a day's supply is usually found sufScient, and this tank 
may be near the source or at a distance from it and near the 
town. Examples will be found in the table. 

Pumping has also been employed for the supply of two small 
towns, Loughrea and Strokestown, and it has been proposed in 
two other cases. In each of the above cases the motive power 
is provided by turbines, and the water is pumped up to a service 
tank containing over thirteen days' supply, the level of which 
commands the highest part of the town. 

It is important for sanitary authorities to acquire a clear right 
to the water they propose to take and to the land on which they 
may require to erect any works. Where compulsory powers are 
required for this purpose they can be given by a Provisional 
Order if the proposed scheme be approved of by the Local Govern- 
ment Board after a local inquiry, but such powers cannot be 
exercised until the Provisional Order is confirmed by an Act 
of Parliament Where the Bill for confirming the Order is 
unopposed the cost of this should be a trifling item in the total 
cost of the water-works. 

Where the land for structural works and a right te the water 
can be acquired by agreement, a provisional order is not 
required te obtain way-leave or a nght te open the ground 
along the pipe-track and lay the pipes. The rignt to lay water- 
pipes witliin their district, and subject te certain conditions 
toithout their district, is given te all sanitary authorities by 
the Public Health Act, but compensation must be paid 
for all damage done. Lands that are only required for way- 
leave are, therefore, not te be included in a provisional order 
for the purpose of acquiring lands otherwise than by agree- 
ment. 

In the first table I have given in the different cases the 
initial rate te meet the loan. This is not to be taken as the 
actual rate required, for in the first place the charges te meet 
instalments of the loan and interest may be relieved by water- 
rates and water-rents as I before mentioned; and secondly, 
many of the loans referred te were made on the annuity system, 
requiring a lower rate, but one that would continue the same 
instead of diminishing with efflux of time of repayment. In some 
cases the income from water supplied to various concerns by 
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agreement very largely contributes to meet these charges; in 
one case, where the works have been in existence only a few 
years, they are wholly met in this way, and no rate for the 
purpose is now struck; and in others, agreements to con- 
siderable amounts have been made beforehand, and these facts 
I commend to the consideration of sanitary authorities con- 
templating a water-works loan. Persons who are specially 
interesteii in having the supply and require more than an 
average quantity, are much more willing to contract beforehand 
if they see that the adoption of a scheme somewhat depends on 
the support they thus offer, and also any sum assured to the 
sanitary authority in relief of taxation, so far disarms or ' 
nullifies opposition. 

The improvement of the sewerage arrangements in towns has 
attracted perhaps more attention than that of the water supply, 
at least since the Local Government Board was first empowered 
to sanction loans for sanitary purposes, the applications for 
sewerage loans have been more numerous than tnose for loans 
for water-works. This arises partly from the necessity where it 
exists for improvements in the drainage of towns coming more 
readily home to the minds of the ratepayers, and partly because 
the burden of taxation entailed by sticn works is usually small 
compared with the taxation necessary to meet the charges of a 
water-works loan. 

The number of sewerage loans has been swelled by numerous 
applications during the period of distress in 1880 — 1, with 
tne object of combining relief through the employment of 
labourers with utility in the work on which they were to be 
engaged. The result was that applications flowed in for 
small loans for sewers in villages and hamlets, which would 
probably otherwise never have been asked for by their respec- 
tive Sanitary Authorities. Of course very many of the works 
executed under such circumstances presented a minimum of 
utility, indeed it was not easy to stretch the meaning of the 
word ^* sewers*' to include some of the drains proposed; but 
every latitude was given, and on the whole I am convinced that 
a vast amount of good has been effected by works of this kind 
the execution of which was prompted by the desire to afford 
relief to distressed labourers, and encouraged by the low rate 
at which the money was lent by the Government. 

As was to be expected there was a general anxiety to have as 
much of these loans as possible expended in labour and as little 
as possible on materials and skilled work, hence designs for 
drains of a primitive character in which almost the whole work 
could be executed by unskilled labour were often submitted, 
some of which could not be approved of without modification* 
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Many of the proposals at that time were for constmcting 
sewers or a sewer down the centre of the road, passing throum 
small hamlets in which the idea of a house connection with tne 
sewer was not dreamt of, in fact, in such a case the sewer had 
only to convey away the surface water, and remove and prevent 
the recurrence of pools that might have formed on the sides of 
the road, as was very commonly the case, and which if left to 
stagnate would cause a nuisance. The design of such sewer 
was not therefore of paramount importance, nor was the method 
of disposal of its contents, though of course no sanction could 
be given to a drain of any kind directly discharging into a 
natural stream. 

From such cases in which the loans were only for a few 
pounds the sewerage loans have ranged up to very large sums 
for some of the more important towns. 

The question of the disposal of the sewage continually pre- 
sents difficulties in dealing with applications for sewerage loans. 
There is a wide-spread opinion tnat the sewage of a district 
should follow the rain-water to the nearest stream by which it 
will be carried off, a very convenient system for the district in 
question but inconvenient to its neighbours down stream. The 
law is now so explicitly stated by the 19th section of the Public 
Health Ireland Act that sewerage schemes in which this method 
of disposal of the sewage is adopted cannot be sanctioned, and 
are invariably rejected. 

In the case of a small village, irrigation of a small portion of 
land if it can be managed, is perhaps the best plan of disposal 
of sewage, but there are great difficulties in the way ; it is 
next to impossible for a rural sanitary authority to get any land 
for this purpose by agreement, and they do not consider the 
matter of importance enough to take the proceedings necessary 
for the compulsory acquisition of the land necessary, and 
besides, the irrigation would require constant supervision and 
give continual trouble if not attended to. 

The disposal of small quantities of sewage on osier-beds, on 
swampy margins of rivers has been suggested, but this method 
has not, that I am aware of, been adopted in Ireland. I should 
like to see it get a fair trial here. 

Discharge into tanks, to be emptied by scavengers, if regu- 
larly attended to, would also answer well for smsdl towns, but 
there are difficulties in the way of getting any one to regularly 
remove or even to receive the contents or such tanks for their 
manurial value. In only one case that I know of is the sewage of 
a small town in Ireland taken by farmers, who have constructed 
carriers for its distribution over their farms, and who have, as I 
am informed, expressed themselves ready to take any amount 
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that can be delivered on to their lands by gravitation. But this 
is almost a unique case, and the example nas not even spread 
to any town in the neighbourhood. 

The larger the town, the greater the difficulty of dealing 
with this question, though when the authority is an urban one 
it has greater facilities for canying out anything requiring 
supervision. In one case, where the population is about 4,000, 
it was attempted to deal with the sewage by filtration before 
discharging it into a mill-race, but after a little time the pro- 
cess was found to be a failure, and the nuisance became so great 
that an injunction was obtained to compel the sanitary authority, 
a rural one, to abate the nuisance, ana they have obtained loans 
for a lar^ sum to carry the sewage to a distance from the town 
to depositing tanks, the effluent liquid being intended to be used 
to irrigate land prepared for the purpose. 

The spongy iron process of filtration is proposed for appUcation 
to sewage. It appears to possess an element of chemical purifi- 
cation which may be usefully applied to a clear effluent from a 
depositing tank, but I am not aware that its appUcation to 
sewage is in practice in this country. 

Purification by chemicals has been provided for in full detail 
at the Ballvmena Sewerage Works, and many other works are so 
designed that this method of dealing with the sewage may be 
resorted to if found necessary. 

I should like to say a few words as to the expression ** purifi- 
cation of sewage water, &c.*' The words " punf v " and " puri- 
fication ** are, to a certain extent, misleading when applied to 
processes connected with water supply or sewage disposal. The 
word " pure " is defined by Johnson to mean " clean, not dirty, 
not muddy," and its origin, the Latin *' purus," meaning " spot- 
less," applies to a visible purity ; hence it is often supposed that 
mechanical filtration, by rendering the effluent, in Johnson's 
words, "clean, not dirty, not muddy," complies with the 
requirements of the law and Sanitary Science in purifyina the 
li<^uid. Water containing deadly constituents may be rendered 
bright and clear by natural or artificial filtration, but it is not 
thereby rendered wholesomej nor is sewage simply "purified" by 
filtration rendered fit for discharge into a natuiul stream. I 
think it would be advantageous S some word were introduced 
more expressive of what is the object aimed at, such as " sani- 
fication, instead of " purification," embodying the idea of a 
process rendering an unwholesome thing, or state of things, 
wholesome, without regard to the visible improvement effected. 
Such a meaning attaches to the words now in use, derived 
from the Latin " sanus," such as " sanitation '* and the very 
titie of this Institute, which words, implying simply a relation 
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to health, I may add, are themselves of quite recent introduc- 
tion, the words in '^ Johnson/* derived from the same source, 
exclusively refer to curing, or healing, that is, restorinff a body 
to a healthy state. A more suitable word may be found ; what 
is wanted is an expression which will describe the process of 
rendering an unwholesome thing wholesome, an idea which is 
not conveyed, except perhaps to a chemical mind, by " purifica- 
tion." 

Ventilation, in connection with a sewerage system, is now 
recognised generally as an essential, and no sewerage loan will 
be sanctioned unless the ventijation of the sewers is provided 
for. There is a prejudice in many towns against free ventila- 
tion in the streets, and recourse is had to ventilation by means 
of piping carried up the houses, but in the principal towns the 
ventilators open directly in the street surface. 

With properly shaped sewers, so laid that the sewage finds its 
way freely and quickly through and out of them no incon- 
venience whatever results from such ventilating openings being 
in the streets, if in sufScient number — in fact the more of them 
the better. I have seen, years ago, sewer-gas pouring back 
through a sink into a house in one of the best parts of Dublin 
(indeed, my attention was attracted by the noise) owing to the 
filling of the low levels of the sewer by the tide, but such a 
thing is, I am sure, not now to be met with ; a complete system 
of ventilation has been introduced, by which pressure on house 
drains is relieved, and the air in the sewers is purified. For the 
purpose of constructing ventilators to existing sewers, loans of 
considerable amount have been sanctioned. The report of the 
Sroyal Commission on the Sewerage and Drainage oi Dublin, in 
1879, and the evidence given before it, contain much of interest 
on this subject. 

With regard to the effect on the rates of the improvements 
in sewerage arrangements, I find that in only one or two cases 
has the initial sewerage rate exceeded sixpence in the pound, it 
varies from twopence to sixpence. In this case there is no 
relief afforded by incomings such as I have referred to as 
relieving the charges for a water supply, and the whole charge 
has to be met by a rate. Loans for sewerage works are repay- 
able by instalments and interest, in not more than thirty years. 
Other loans than those I have been referring to have been 
sanctioned under the Public Health (Ireland) Act, 1878, to a 
considerable amount. Over £80,000 has been sanctioned for 
the construction of new streets in this city, which not only are 
a direct advantage in facilitating traffic, but also aid indirectly, 
but largely in improving the health of the place by clearing 
unhealthy areas and opening fresh air spaces. The evidence ci 
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the Medical Superintendent of Health was very clear and strong 
as to this at the inquiry as to the issue of a provisional order 
and loan for the new street at Cork Hill, in this city. 

Over £130,000 has been lent for paving and flagging streets 
and footways, by which their state, from a sanitary point of 
view, has been greatly ameliorated. 

New cemeteries have in many cases been provided by 

Provisional order for the acquisition of the sites for them, and 
y loans for the construction of the structural works. The 
advantage of closing old burial places and providing new ones 
can only be realisea by those who have heard the evidence at 
the inquiries held on applications for closing orders. The 
powers of the Act have also been most usefully put in force to 
properly enclose rural burial grounds which by the Act come 
under the charge of the sanitary authority. 

Loans have been made, but only to a small extent, for disin- 
fecting chambers and baths and wash-houses, perhaps the 
experience derived from the wash-houses now in course of 
construction in Tara Street, in this city, may lead to their 
further development. On this subject I may also refer you to 
the report of the Royal Commission on the drainage of Dublin. 

Loans of some mamiitude have been sanctioned for town 
halls, markets, gasworks, &c., which only slightly bear on 
sanitary matters. Large loans have also been sanctioned by 
the Local Government !&)ard under the Artisans' and Labourers' 
Dwellings Acts. 

An Act of Parliament was passed last year which, it is to be 
hoped, will be attended with very beneficial results to a large 
number of the labouring class. I refer to the Labourers' 
(teland) Act, 1883. 

It would be premature for me to say more than that pro- 
visional orders confirming schemes made by rural sanitary 
authorities for the erection of over three thousand houses have 
been issued by the Local Government Board. The loans which 
will be required for these will exceed in amount £300,000. 

At the next meeting of this Institute in Ireland, 1 hope it 
may be reported that results very beneficial, especially from a 
sanitary point of view, have been attained by the action taken 
by the rural sanitary authorities in this direction. 

Though the works to which I have now briefly alluded as 
being directly, or indirectly, connected with the operation of 
the act of 1878 and its predecessors, may not present a large 
total in the eyes of any one conversant with tne long lists of 
similar works under similar acts contained in the reports of the 
Local Government Board in England, I think all who know 
the circumstances surrounding such matters here, and the 
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sensitiveness of the ratepayer's pocket to the least increase 
in the rates, will agree with me that good work has been done, 
and the successive annual reports of the Local Government 
Board show that it continues to be done. 

I hope that our proceedings at this Congress may attract the 
attention of those who have the health of sanitaiy districts in 
their charge, and who, perhaps, from learning what other sani- 
tary authorities have been and are doing, may be led to look 
into the state of their own districts ; should they find sanitaiy 
defects calling for remedies which they were formerly power- 
less to provide, it is to be hoped, now that they have the power 
to act, they will use the powers conferred on them, and a^uiling 
themselves of the facilities afforded, acquit themselves of the 
responsibility they are under to the people in their charge and 
to the community at large. 

Sir EoBEET EAWLmsoN, C.B. (President of the Congress), said he 
could only express his unbounded admiration for the able address which 
had just been read by one whom he would venture to call his col- 
league, for he was proud to be associated as Engineering Inspector 
for England with Mr. Cotton, the Engineering Inspector for Ii^land. 
The address was worthy of consideration in many respects. With 
regard to the subject of loans, he held that Parliament and the 
Government had made a very grievous mistake in altering the mtes 
of interest for loans for long periods, bringing it up to 4^ and 4J per 
cent, thus putting direct taxation upon improvements. One of the 
first principles of a Government should be to assist the people at 
the cheapest possible rate without subjecting the Exchequer to any 
loss ; and he had no hesitation in saying that every loan might 
safely be granted at 3J or possibly 3| per cent, which would give a 
great impetus to the carrying out of works and be a great reHef to 
the local ratepayers. When he was sent into LancasHre during the 
cotton famine to advise the Government as to the mode of giving 
relief, it was a great experiment, yet not a new one, because they 
had bad a previous experiment in Ireland on a great scale, which 
had not turned out so satis&ctorily as it might have done. When he 
went into Lancashire the ministry of the day made up their minds 
that it was necessary to provide money to relieve the distress, but 
they did it with the certainty that almost half that money, as had 
been the case in Ireland, would be wasted. It was, perhaps, right to 
state that at the outset he said to the Eight Honourable Mr. VQhers, 
M.P., who was the Cabinet Member under whom he was working, " If 
these works are carried out under our direction, I undertake to pledge 
myself that if the Cabinet will let us have our way there shall not be one 
farthing of loss." It was very satisfactory that nearly two millions were 
expended upon works of sanitary improvement. Over four hundred 
miles of good roads were made, sewers were constructed, and every- 
one admitted that in a sanitary sense Lancashire was put forward 
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twenfy-fiye yean ahead of the rest of the country by the advancement, 
of that money. The term had now nearly run out for the repayment 
of the whole of the loan, and up to that date not one sixpence of the 
debt had been repudiated, but every fiirthing due had been honestly 
repaid. In distributing State money on previous occasions large 
soma had been spent on administration and supervision. In the 
case of Lancashire the supervision of the expenditure centred in 
himself, and the total cost to the State for administering the 
1| millions of money did not amount to 3/6 per cent. • Loans of 
this sort should be administered at the lowest possible cost to give 
the greatest possible benefit ; and the State, instead of attempting to 
make a gain by charging a high rate of interest, would do wisely to 
lend the money under proper guarantees, even at a trifling loss to 
itself, though there was no necessity for that. 
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Dromore 

Dublin 

Dundalk 

DoD^arvan 

Emus 

Emiisoorthy 

KnniBkillen 

Fermoy 

Galway 

Hollywood 

KellB 



Popiilmtion 




Mby 

Oenmii, 

1881. 


ValiuttioiL 




£ 


10,070 


16,925 


6.756 


9,517 


6.052 


8,743 


8.888 


21,414 


6,609 


12.646 


8.066 


10,916 


206,122 


649,560 


8.902 


49,139 


6.636 


25,570 


7,186 


11,125 


6,583 


8.914 


8,961 


3,690 


8,676 


4,856 


4,866 


17.978 


9,325 


15,336 


4,210 


17,520 


6,899 


12,805 


80.124 


152,070 


3,234 


13,196 


12.297 


19,104 


2,491 


4,503 


249,602 


651,443 


11.918 


21,477 


6,306 


8,269 


6,307 


6,907 


5.666 


6,944 


6.712 


11,831 


6.454 


9.875 


15.471 


26,135 


3.298 


11.671 


2,822 


3,630 



PopUlAttOD 

as by 

Oflnsoi, 

1881. 



Kilkenny 

Killame^ 

Eilmi 

Kingstown 

Kinsale , 

Letterkenny , 

Limerick 

LiBbum , 

Lifltowel , 

Londondeny 

Lurgan , 

Monaghan ......... 

Navan , 

New RosB , 

Newry 

Newtownards 

Parsonstown 

Pembroke 

Portadown 

Queenstown 

Bathmines and 1 

Bathgar j 

Sligo 

Templemore 

Thuples 

Tralee 

Trim 

Warrenpoint 

Waterford 

Wexford 

Wicklow 

Toughal 



12,299 

6,651 

5,391 

18,586 

5,386 

2,188 

38,562 

10,755 

2,965 

29,162 

10,135 



8,873 
6,670 

14,808 
8,676 
4,955 

23,222 
7,850 
9,755 

24,370 

10,808 
2,800 
4,860 
9,910 
1.586 
1,887 
22,457 
12,163 
3,391 



ValoAtian. 



£ 

17,288 
7,698 
7.241 

78,000 
5,760 
3,401 

66,343 

18.383 



18,408 
5,913 
6,890 



32,760 
10,347 
8,731 
91,684 
17,458 
20,867 

113,118 

19,019 
3,926 
6,110 

12,044 
2.154 
7.388 

38.161 

15.784 
6,270 
9,571 
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PAETICULAES OP SOME LOANS FOE WATERWOEKS. 



Po|ni]«- 
tloo, 
1881. 



Loan 
to 

hxlon 



T«l«a- 
Ucm. 



Valva. 
tlonto 

latioa. 



Inlll*! 

rmto 

(poMlbl* 



Urban Diatriots. 

Baugor 

Warrenpoint ... 

Hollywood 

Sligo 

BaTlymena 

Wexford 

Dundalk 

Fermoy 

Wicklow 

EDnifl 

Tralee 

Colenune 

Eimiskillen 

KilUraey 



3,066 

1.887 

3,293 

10.808 

8.883 

12,163 

11.974 

6,454 

3.391 

6.300 

9.396 

6.694 

6.712 

6,651 



Rural DUtrloU, 

Grey stones 

Rostreyor 

Portrush 

Lisdooiivarna .. 

Kilfenora 

Enniskerry 

Dungannon 

Omagh 

Kildonrery 

BuDcrana 

Strabane 

Limavady 

BallymoDey .. 

Ramelton 

Moville 

Strokestown .. 

Keady 

Mallow 

Larne 

MUtown Malbay 

Loughrea 

Lisbellaw ... 
Irvinestown... 

Eilflnane 

Bushmills ... 
Ennistymon 

Ligoniel 

Galbally 

Little Island 



355 

600 

1,196 

398 

307 

400 

4,081 

4,126 

400 

764 

4,196 

2,954 

3,049 

1,600 

1,129 

700 

1,598 

4.439 

3,995 

1,400 

3.169 

335 

800 

1,299 

1.008 

1,331 

3,497 

200 

500 



Belmullet I 900 



£ 

10,916 

7,388 

11,671 

19,019 

21,414 

15,784 

21.477 

9,875 

6,270 

6,907 

12,044 

12,806 

11.331 

7,698 



2,125 

3,602 

5.949 

2,236 

3,669 

998 

10,456 

9,000 

15.896 

2.382 

13.070 

5,364 

7,000 

2,768 

1.970 

2.439 

4,690 

11,250 

9,556 

3,460 

Ion 45061 

ion 2959/ 

623 

1.487 

5,143 

1,901 

4,385 

3,838 

333 

2,990 

Ion 17731 

i on 9153 f 



£ 

9,878 

6,000 

10.000 

28,000 

23,000 

30,000 

26,000 

13,000 

6,000 

11,000 

15,666 

9,300 

7,700 

8,000 



2,600 
3,900 
6.500 
1,950 
1,266 
1,400 
13,500 
12,115 
1,060 
2,000 
9.400 
6,000 
6.000 
2,820 
1,846 
1,100 
2,600 
6,250 
5,000 
1,650 

3,770 

300 
650 
800 
600 
650 

1,660 
300 

1,250 

1,422 



£ £ 
3-22 '0-90 
3-18 0-81 
304 0-87 
2-60 1-47 
2-59 107 



2-47 
2-17 
201 
1-77 
1-75 
1-67 
1 



1-35 0-69 
1-20 104 



7-04 1-18 
6-50 1-08 
5-44 11 1 
5-00 0-87 



1-90 
1-21 
1-32 
0-95 
1-69 
1-30 
073 



4-01 
3'50 
3-31 
2-94 



0-37 
1-40 
1-29 
1-30 



2-63 006 
2-62 0-84 
2-24 0-72 
2-03 1-12 
1-97 0-86 
l-76ll-02 
1-64J0-90 
1-57 0-45 
1-56 0-53 
1-48 '0-66 
1-25 0-62 
M7 0-48 

1-16 

0-89 0-48 
0-81 :0-44 
0-62 0-15 
0-60 0-32 
0*48 0-16 



0-47 
1-50 
2-50 

1-58 



0-43 
0-90 
0-42 



3-58 
3-91 
1-51 
1-76 
2-41 
1-30 
1-80 
1-63 
1-85 
MO 
1-28 
1-91 
2-00 
1-16 



5'99 
6-00 
4-97 
5-62 

11-95 
2-50 
2-51 
2-18 

39-70 
311 
312 
1-81 
2-30 
1-76 
1-75 
3-50 
2-94 
2-53 
2-39 
2-46 



1-86 
1-86 
3-95 
1'89 
3-30 
MO 
1-67 
5-98 



14-40 
' 1216 
13-05 
22-05 
16-05 
28-50 
1816 
19-60 
14-25 
23-85 
19-50 
10-95 
10-36 
15-60 



17-70 

16-20 

16-66 

1305 

5-65 

21-00 

19-35 

19-50 

0-80 

12-60 

10-80 

16-80 

12-90 

15-30 

13-50 

6-75 

7-95 

8-25 

7-80 

7-20 

9-4n 

4-80 f 

7-20 

6-60 

2-25 

4-80 

2-25 

6-16 

13-50 

630 

9-72 \ 

0-47; 



In progress 



In progress 
In progress 

(About to be 
icomm— co rt . 

In progress 



In progress 



In progress 



In progress 



JUndlofd.J.O. 
I y. Porter. B«i. 



The rates in the last column show the maximum possible rate if the Loan 
were for 60 years repayable by instalments. The actual initial rate may be 
less, owing to income nom other sources. 
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WATEBWOEKS. 



DIFFERENT TYPES OF OONSTBUCTION. 



1. — ArtifidaX Storage Beservoirt, 



Ballymena... 


...Population, 


8,883 


CSapadty of Besenroir, — Million Gallons. 


Bangor 


... y, 


3,066 


M 


20 


n 


Dimdalk ... 


... M 


11,913 


n 


32 


t( 


Ennis 


... ff 


6,800 


tt 


25 


99 


Hollywood 


»» 


3,293 


>« 


11 


99 


Movaie 


... ,y 


1,129 


tt 


2 




Fennoy 


... n 


6,454 


f» 


27 


99 


Omagn 


... „ 


4,126 


» 


25 


>9 


Portrush ... 


..• ff 


1,196 


yf 


9 




Dungannon 


... tf 


4,081 


99 


15 


99 


Bamelton ... 


... ,9 


1,600 


n 


7 


t9 


Wickiow ... 


••• M 


3,391 


$» 


17 




Mallow 


M 


4,439 


99 


3 




Sligo 


.«• f. 


10,808 


» 


50 


99 


Boncnna ... 


... t. 


764 


f» 


— 





2. — Lakes made to act as Storage Reservoirs* 



Armagh Population, 

Newry « 

Ballina „ 



8,797 LowiVs Lough. 

16,084 Cam Lough. 

6,760 Lough Broghly. 



3. — Service Tanks only, 

Tralee Population, 9,910 Capacity of Tank, 855,000 Gala 

KiUarney „ 

Belmullet „ 

Giejrstonea ... n 

EnmskeiTy ... „ 

Coleraine „ 

Lame „ 

Limavady m 

LisbeUaw „ 

Biuhmilla „ 

Galbally „ 

Kilfenora „ 

Irvineatown ... „ 

Little Island... „ 

Ballymoney... „ 

4. — Pumping hy Turbines. 

Lougfarea Population, 3,159 Capacity of Tank, 118,000 Gallons. 

Str^estown 700 „ 400,000 



Sqi|>HM RQlBft 



6,651 


99 


160,000 „ 


900 


99 


69.000 „ 


700 


99 


476,000 „ 


400 


99 


100.000 „ 


6,694 


99 


600,000 „ 


3,995 


99 


870.000 „ 


2,954 


99 


135.000 „ 


335 


9* 


169.000 „ 


1,008 


H 


10.000 „ 


200 


99 


2.800 „ 


307 


99 


37,500 „ 


800 


99 


32.000 „ 


600 


99 


8,200 „ 


3,049 


99 


Drumbeat Lake 



8oppll«d fron 
Sfwliigi. 
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On ^^ Sewage Dispoadl^^^ hy Professor Henby Eobikson, 
M.IN8T.C.E., F.G.S., F.R.MET.Soa 

The outcome of several public enquiries which have taken 

Slace during the last year or two, and of much valuable data 
erivable from other sources, establish, we think, a well-marked 
advance with reference to sewage disposal ; and it may be of 
use, as well as of interest^ if we lay before this Congress the 
conclusions which, we conceive, are deducible therefrom. We 
propose to deal with the subject under the following heads : 
1. oewage disposal on land. 2. Sewage disposal by chemical 
treatment. 3. Sewage disposal by discharge mto a tidal river, 
or into the sea, without treatment. 

1. — Sewage Disposal on Land. 

The object of dealing with sewage on land may be taken as 
twofold, namely, to purify it (which is the sanitary object), and 
to utilize its manuriid products (which is the agricultural object). 
Where want of skill, or where prejudice has existed, these two 
have not been properlv separated, and the results have been in 
many cases untavouraTble to sewage disposal on land from either 
of the bef orementioned points of view. 

It has been regardea as an axiom that clay land cannot be 
employed to clarify sewage. This is true when it is proposed to 
pour the sewage on it as if the land were porous. Very recent 
experience, however, has led to clay land being converted from 
an impervious to a pervious condition, by which it has been 
successfully utilized. This is effected by digging out the clay 
to a depth of about 6 feet, burning it into ballaist and replacing 
it in layers, interposed with an occasional layer of open alluvial 
soil, the whole area being well drained with a free outlet for the 
effluent. We have successfully carried this plan out, and with the 
result, that whereas it was not possible previously to clarify the 
sewage of 100 people to an acre of clay land, the prepared filtration 
area nas been able to continuously clarify the sewage of about 
1,500 people to the acre. The cost of converting clay land into 
this form of filter may be taken as varying from £750 per acre to 
£1,000 per acre according to local circumstances. One area 
which we have just completed has cost £1,000 per acre. 
Before sewage is passed on to these filters (or on to land) 
it should be strained so as to remove the larger particles. 
The best arrangement for this purpose is to pass the sewage 
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upwards through a straining medium (not downwards), and 
to run the 8oli£ from the bottom of the straining tank on to a 
low-lying piece of land for digging in as they are run out. 

Wnere such a filtration area is made to form part of a sewage 
farm it acts as a safetj-valve, and enables the land and crops 
to have a rest when they do not require further irrigation ; at 
the same time the process of purification is not interrupted. 

If open porous land is available for sewage purification, and 
if it can be drained 6 feet deep to a good free suosoil, so that the 
effluent can get readily away, we find that the sewage of from 
600 or 700 people can be dealt with on each acre per annum 
with both ^ood agricultural and sanitary results. 

In our Address as President of the Engineering and Archi- 
tectural Section of the Congress of this Institute at Newcastle- 
upon-Tyne, in 1882, we directed attention to the important 
investi^tion which had been conducted by Mr. B. Warrington, 
of Kouiamsted, the result of which was to show the action 
which goes on in the soil when sewage is passed through it. 
Further information, which the same observer has published 
since that date, is of equal value, and deserves to be read by all 
who have to ad\dse in regard to sewage disposal on land. The 
process of ^* Nitrification " (as it is termed^, which he has so 
fully investigated, consists in the conversion mto nitrates (which 
serve to nourish plant life) of the organic matter in sewage. 
This takes place by the action of a living ferment of the 
bacteria family, which is created by and feeds on the impurities 
in sewage, and these organisms both consume the impurities 
aud convert them into nitrates. 

The action of living agents thus brings about the oxidation of 
the organic matter in sewage, just as worms, larvse, fungi, and 
insects, feed on the vegetabte matter in the soil, increasing the 
amount of nitrogenous material in it. 

Experience during the past year or two has proved the 
feasibility of preserving green crops in a succulent state by 
compressing them in Silos, so that they can be utilized for 
cattle fodcfer in the winter. This system deserves notice in 
connection with Sewage Farming, as we are of opinion that it 
will prove a valuable means ot getting over the well-known 
practical difficulty which is experienced of finding a market for 
the large amount of green crop which is produced by sewa^ 
irrigation. In speaking of this system tne term '^Silo" is 
appUed to the artificial chamber or receptacle for green crops 
(such as grass, vetches, clover, &c.). The term ^^ Silage " is 
applied to the crop thus treated, and the term " Ensilage '* is 
appUed to the process of making ^^ Silage." The details of the 
construction of Silos cannot be referred to here beyond stating 
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that what is required is to construct a pit or chamber either in 
the form of an excavation in the ground, with a brick or other 
lining, or by building it above the groimd. The object is to 
enable the green crop to be deposited in an air and water- 
tight chamber, in whicn pressure can be applied to the crop to 
compress it. This is effected in some cases by well treading 
the crop after it is laid in the Silo, and then spreading layers of 
earth to about a couple of feet and pressing the covering well 
down. Another way is to construct the oilo with a movable 
covering of the exact size and shape of its interior. This cover 
is raised and lowered by suitable chains and rollers. After the 
crop is placed in the Silo the cover is lowered and weighted, so 
that a thorough compressing is effected; the weight appUed giving 
about 200 lbs. or so per square foot of surface. Salt is some- 
times added as the crop is placed in the Silo. A crop thus dealt 
with is stored for months ; when the Silo is openea the fodder 
is found preserved, and in a state readily taken to by cattle. It 
is desirable to choose the site for the Silos so that the fodder is 

1)reserved somewhere near the place of consumption; also to 
ay out the works so that as little nandling as possible is required. 
For instance, the Silo should be on sidelong ground, so tluat the 
crop can be carted and tipped at a high level, and the silage 
taken out for use at a lower level. 

2. — Sewage Disposal by Chemical Tbeatment. 

In the last edition of our book on "Sewage Disposal,'' in 
speaking of precipitation, we said *' the purification of sewage 
by Chemicals has been the subject of misapprehension, owing 
to the extravagant advantages which have oeen claimed for 
the system by its advocates. ' This is even more true now 
than it was two years ago, inasmuch as in the recent scheme for 
dealing with the sewage of the Thames Valley chemical treat- 
ment per se was relied on to produce from the sewage of a 
future population of 350,000 an effluent at all times fit to 
be discharged at one point into the river Thames above London, 
but the Parliamentary Committee rejected it One part of the- 
report of this Committee deserves attention, when speaking of 
sewage treatment by chemicals. It is as follows: — "Your 
committee believe that in these cases the process of filtering the 
chemically purified effluent through earth ought, if possible, to 
be adopted, which was not provided for in the scheme under 
their consideration.** This opinion is exactlv in accordance 
with our experience, and is that which we have neld throughout. 
It is at the root of the whole matter, because efforts are made 
by those interested in chemical processes to attain as high a 
standard of purity as possible with the attendant heavy expense 
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of chemicals. Experience shows that it is impossible at all 
times and seasons to be sure of a constant and uniformly high 
standard of purity, and that chemical works should be supple- 
mented by a filtration area, however small. The addition of 
this, however, enables a lower standard of effluent from the 
precipitation tanks to be admissible, and this can be attained 
with very simple and inexpensive chemicals. 

In the course of our practice we have had to advise as to the 
majority of the processes, and to design the works for their being 
carried into operation. We have found that the cost of such 
works complete varies from '091 to '166 of a £ per head of the 
population, and that the average cost of the works at several 
towns which we have been connected with is '123 of a £ per 
head. This figure may be conveniently followed by that of the 
cost of treatment, which we find varies from 'OSe to '110 of a £ 
per head per annum, and an average of several places gives 
•06 of a Jb per head per annum. The above figures apply only 
to places where the very highest standard was sought to be 
attained, but our more recent experience leads us to modify the 
arrangement of the works and the cost of treatment, so as to 
rely on filtration of the effluent as an important factor. We 
estimate that under these conditions the cost of the works 
complete would be about '075 of a £ per head, and the cost of 
treatment *04 of a £ per head per annum. 

The disposal of the sludge has always been a difficulty in 
these works, but this is now overcome in two ways : either by 
digging it into the ground, as is done at Birmingham now, or 
by pressing it into cakes in filter presses. It is found at 
Birmingham that one ton of sludge with 90 per cent of 
moisture is produced from 1,000 people. There the lime pro- 
cess is used. We have found tnat about one ton to 2,000 
people is produced where a salt of alumia or iron is used with 
the lime. At Birmingham the sludge is dug into the land 
adjoining the works, and it is found that one square yard of 
land will take one ton of sludge with 90 per cent, of moisture 
once in three years, which results in three yards of land being 
required to be provided for each ton of sluage. This system or 
digging in sludge is successfully carried out as regards freedom 
from nuisance. Where land is not available to dig in the 
sludge it is necessary to make it portable for removal and 
disposal away from where it is produced. This is best effected 
by filter presses. Appliances are made for this purpose, by 
which the sludge is pressed to a consistency of about 50 per 
cent, of moisture. The cost of effecting this is about '007 of a 
£ per head per annum. It is found in practice that where the 
sludge is produced by straining the solids from sewage before 
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passing it on to. land for purification, it requires a little lime to 
enable the press to work well. About two barrow loads of lime 
for each ton of pressed sludge suffices. 

It has been thought that the cost of precipitation would be 
covered, and even a profit gained, by the sale of the sludge. This 
hope, however, is not nearer realization now than it was in the 
time, now gone past, when chemical processes were relied on to 
turn 'se\scage from a profitless into a profitable commodity. 
There is, eonsequently, less justification now than there was at 
that time for adopting a precipitation system for sewage dis- 
pQ3al» It is entirely a question of carefully considering the 
engineering and financial points involved, regardless of the 
sanguine representations of interested or enthusiastic advocates 
of any particular svstem. 

As the estimated manurial value of the sludge which is pre- 
cipitated from sewage by the addition of chemicals does not 
seem to be capable of realisation, we think that probably the 
reason may be found in the fact that the chemicals arrest that 
process of decomposition which is essential to the conversion of 
the organic matters into nitrates for vegetation to utilize. This 
explanation will be understood in the light of what we have 
already described in regard to " nitrification." If this view is 
correct it would follow that the more completely and perma- 
nently the sludge is deodorized by the chemicals the less capable 
is it of passing through the necessary stages of decomposition 
by whicn its manurial value can be realised. 

As mistakes are constantly being made in regard to the 
weights of sludge with varying degrees of moisture, the follow- 
ing table may be useful : — 

100 tons of sludge with 90 per cent, of moiature= 50 

100 

100 

100 

100 

100 

100 „ 

100 



3« — Sewage Disposal by Discharge into Eiveb ob Sba. 

We will next deal with the conditions which should be ful- 
filled where it is sought to utilize a river or the sea into which to 
cast the sewage of a town If it can be ascertained beyond 
question that at the proposed point of discharge the currents at 
all times will carry the sewage right away, and will not at the 
same time produce mischief at a distance (which is often 



)iatuie= 60 tonB with 80 per cent 
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70 „ 


25 


60 „ 


20 
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16-6 


40 „ 


14-3 
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20 „ 


1176 „ 


16 » 
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omitted from the consideration), then that arrangement maj 
be accepted as a good one. This, however, seldbm occurs. 

A river has been looked upon by manufacturers and local 
authorities as the natural carrier of the refuse from their 
district. This view has been persevered in in spite of the 
Kvers Pollution Prevention Act of 1876, which is practically a. 
dead letter. The public, however, who use a river either for 

fileasure purposes or for obtaining their Water supply, have of 
ate years grown more and more united in their efforts t^ stop this 
abuse ; and there is no doubt that these efforts will eventually 
succeed. In a paper which we read last year at the Congress 
at Glasgow we pointed out the steps that were necessary to be 
taken to render this Act operative, and we refer our hearers to 
that paper if they wish to follow the matter further. 

The effect of aischarging sewage matter into a river has Ijeen 
the subject of much controversy amongst chemists. Some 
allege most positively that the injurious properties in the sewage 
are indestructible. This has led to alarmists demanding that 
under no circumstances ought sewage to pass untreated into 
a river. We have given considerable attentioYi to this vexed 
question, as it requires to be grasped by any engineer who has 
to advise on the selection of sewer outfalls, and it appears to us 
that the balance of evidence is against the alarmists. Every 
river has a certain power of oxidizing impurities in proportion 
to the extent of oxidization of the nver itself. Besides this, 
there are the powerful purifying influences exercised by the 
plants and animalculse which exist in rivers. 

It has been ascertained that entomostraca consume dead 
animal matter, and where this is wanting they do not live, but 
where it is in abundance they thrive. It follows, then, that 
these minute animals exercise an important function in absorbing 
sewage impurities. They multiply prodigiously in these im- 
purities, and are both created by them and fed upon them, 
converting foul and dangerous matters into harmless ones, in a 
similar way to that which we have referred to as nitrification 
when speaking of the action of bacteria in the soil. Considering 
that these organisms arise from and are fed on concentrated 
filth, it is obvious that they cannot live when the conditions 
favourable to their existence disappear. This would be the case 
when the sewage is discharged into a large volume of water 
with a different temperature to that which suits them, and 
with powerful oxidizing influences at work. These conditions, 
added to the difficulty they must experience to find their 
natural food — namely, concentrated sewage — ^where the sewage 
matter becomes so greatly diluted, accounts for the fact 
that in a short run of a good river, sewage impurities 
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lar^lj disappear. The action of weeds and plants also aids 
purification to a very large extent. Minute plants, such as 
confervoid algae and the like, also assist in oxygenating the 
river, as when exposed to light they decompose carbonic acid, 
and liberate oxygen. 

The practical question which has to be answered in every 
case where sewage is proposed to be discharged into a river 
requires to be approached from two points. If he first ia whe- 
ther a nuisance will be caused at the spot to which objection 
would be taken. If this is likely to be the case then the fact 
that the sewage will get purified in a short run of the river 
does not meet the objection. The second point requires a care- 
ful consideration of the condition of the river, both from an 
engineering as well as from a chemical and biological point of 
view. Decisions on these matters have too often been arrived at 
in a rough and ready way. They require skilful treatment, as 
the interests — both commercial and hygienic — ^which are affec- 
ted are too great to permit of them being dealt with by any 
who are not well-informed and careful. 

The general conclusions which we deduce from our observa- 
tions are as follows : 

1. That chemical precipitation is not so necessary now, as it 
was considered to be a few years ago, in cases where land for 
irrigation is not procurable. 

2. That the efforts to profitably remove the manurial elements 
from sewage by chemicals not having been successful, the system 
should be adopted per se only where a filtration area cannot be 
obtained. 

3. That the success which has attended the construction of 
filtration areas where the land is clayey, and the successful 
results which have been obtained from a combined straining of 
sewage and of subsequent filtration through small areas of 
artificial filters, point to the adoption of one or other of these 
systems in many cases where chemical treatment would 
previously have been advised. 

4. That the injurious effects of passing untreated sewage 
into a river depend upon not merely the relative volumes of the 
sewage and the river, but chiefly upon the power of the river 
to oxidize the sewage, which power is in proportion to the 
extent of oxidation of the river itself. 

[For discussion on this Paper see page 239.J 
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On ^' The Collection and Disposal of House Re/use^* hy 
W. Eassie, O.E., F.L.S., F.G.S. 

It is most interesting, as well as instructive, to read in the 
pages of medical and sanitary journals how the dry refuse from 
nouses is dealt with in various home, continental, and trans- 
atlantic towns and cities. But it would be a work of super- 
erogation to lay before you even a digest of this, and in the few 
remarks which I have to make I will confine myself, as far as I 
can, to the method of dealing with the dust from houses in our 
home towns and cities, giving express notice to the methods 
which rule the disposal of dust in the London Metropolitan 
district. This information has cost me much time and con- 
siderable expense to collect. 

I have not been able to find any statistics giving anjrthing 
like the exact analysis of the various materials which go to make 
up ordinary house refuse, such as is thrown into the dust-bin, 
but whilst Paris was scavengered in the ordinary way by rag- 
pickers or chiffoniers^ and before the present municipal cart 
system was introduced, that city possessed about 500 rag mer- 
chants, who employed each some half-dozen rag pickers, whose 
duty it was to collect and sort the house refuse thrown outside 
the houses. Out of every 136 lb. of refuse thus collected in 
Paris the following gives the analysis of what can be sold 
Paper, 40 lb. ; rags, old linen, and wool, 18 lb. ; bones, 28 lb. 
glass, 8 lb. ; waste cloth, dressmakers' scraps, thread, &c., 19 lb. 
u*on, brass, and lead, meat tins, and capsules from bottles, 13 lb. 
old shoes, leather, &c., 61b.; corks, indiarubber, and broken 
toys, 41b. 

The above will not give any fair estimate of London refuse, 
because it represents only the weight of the assorted articles 
taken from out of the dust, and does not include household 
ashes, the excrement of which, in our country, where coal is so 
abundantly used, would, it must be remembered, largely in- 
crease the amount. In most towns there would be a much 
heavier item for broken earthenware, for old blacking-pots, ink 
bottles, and the like. In the analysis of the Parisian refuse, I 
only mentioned articles which were of value to the rag-picker, 
ana there must of course be a great deal of earthenware thrown 
away there, but taking into consideration the inhabitants of the 
two cities, Paris and London, there could be no question that 
in the item of glass and earthenware the quantity yielded in 
London would preponderate. One thing I dare be certain about, 
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and it is that London would beat the whole of continental 
Europe in a show of empty ink bottles and medicine bottles. 
Some time ago, my friend. Dr. Roth, of Dresden, the eminent 
state sanitarian, put himself under mj care, to show him among 
other things how we managed the disposal of our house ana 
street refuse. I took him to Paddington, which is the most 
complete establishment I know of, and we were amused upon 
seeing the number of full medicine bottles which had never 
been emptied, as compared with the empty bottles which had 
been thrown into the dust-bin. 

The most complete treatise dealing with the collection and 
removal of refuse from houses, as enjoined upon every local 
authori^ by the Public Health Act, 1875, is that of Mr. 
Percy Boulnois, C.E., which will be found under the head of 
Scavenging, in his work published in 1883, entitled *^The 
Municipal and Sanitary Engineers' Handbook." He enters 
fully into the law of dust removal, but I have not time to 
allude to this, and desire rather to make a few remarks con- 
cerning the practice of dust removal as it is carried on at 
present. 

House dust in London and its suburbs is either collected by 
scavenging carts, the bells attached to which in some towns 
inform the householder that the dustman is passing;, and that 
his portable receptacle of dust and other refuse, which he has 
previously placed in a handy spot, will be carted away on point- 
ing it out. Or if dust-bins are the rule, the letter D placed in 
the window will indicate to him that the bin is full and must 
be emptied. It is not often that the dustman calls without in- 
vitation, and more often he requires the solace of a small hono- 
rarium, especially if there is any garden refuse, wall plaster, 
old paper-hangings, green-house chnkers, or extraneous matter 
of tnat kind, which according to most authorities the local board 
are not expected to remove. Only ashes, peelings, kitchen 
vegetable leaves, and inside house refuse is bargained for. 

All sanitarians, medical or engineering, are of opinion that 
something better than our present system of dust-bin storage 
might be devised. Not that the dust-bin is outrageously evil m 
its conception, but rather that it is abominably treated. It 
should not contain vegetable and animal matter commingled, 
rendering the neighbourhood, during the upheaving and 
emptying of the fermenting matter noisome with dan^rous 
gases, and not only this, but causing the dast-cart to give off 
these foul gases during its progi'ess through the streets. 

Undoubtedly, the dust^bin could be made portable, the 
contents kept automatically disinfected every time the lid was 
raised, but the chief amelioration would result from a constant 
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burning of the Testable refuse in the kitchen fire. This, how- 
ever, would require almost to be made incumbent upon the 
householder bj some bye law, which is hardly likely to be 
enacted. One word more about these fixed dust-bins and I have 
done with them. They are seldom water-tight, mostly placed 
against the wall of the house, and allow the. liquids to drain 
under the fioors and cause a rising dampness in the wall or the 
porous walls permit of the foul air bemg sucked through the 
walls into the warm rooms. 

In London they are mostly constructed underneath the area 
steps, and their exhalations are breathed by servants, tradesmen, 
ana passers by ; but frequently it will be found that one of the 
area vaults has been appropriated, and it needs no argument to 
show how such large receptacles must affect the sweetness of the 
basement. I have more than fifty times also found the dust-bin 
inside a vault which is enclosed in the house, and thus virtually 

Eoisoning its atmosphere. Very often, too, just above the dusfr- 
in will be found a cistern, with a badly fitting cover, and 
supplying some of the sinks in the basement. 

The contents of all dust-bins, at least in London, resolve 
themselves in four products: — 1st, the "ash," or that compound 
of fine ash, boot brushing, house dust, &c., which is for the 
most part moulded into bricks ; 2nd, the ashes or cinders and 
fine coal which will not pass throufi:h the sieve with the fore- 
going, and which is called " breeze ' and used as fuel where- 
with to bake the bricks; 3rd, "hard core," such as broken 
pottery and other hard refuse which is not worth selling, and is 
chiefly used for road making ; and lastly, ** soft core, * which 
means all kinds of animal and vegetable refuse, of course the 
most difficult material to deal with, necessitating, as in the case 
of Lambeth heaps, sprinkling with carbolic acid powder before 
it is barged away for agricultural purposes. 

By far the greater number of the Metropolitan vestries, viz. : 

Poplar, 



The Strand, 

Westminster, 

St. Giles, 

Holbom, 

Botherhithe, 

Shoreditch, 

Hackney, 

Bethnal Green, 

Whitechapel, 

St. George in the East, 

contract with different parties to call round at every street in 
the district from twice a week to once a fortnight, and in 



Hampstead, 

St. Pancras, 

St. Saviour's, Southwark. 

Lambeth, 

Camberwell, 

Wandsworth, 

St Maiylebone, 

Chelsea, 

Limehouse, 
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most cases, they pay the contractor to cart the dust away. The 
contractor has in the majority of cases, a wharf on the river or 
canal, as the case may be, where he either sifts and sorts the 
refuse and disposes of it piecemeal — the " ash " and " breeze " 
to brickmakers, the ** hard core " to contractors for road foun- 
dations, and the " soft core " to market gardeners and farmers 
for manure, or he shoots the refuse direct into barges, without 
sifting, and disposes of it as it is to brickmakers. If he finds 
no ready market for the dust, &a, he either lets it accumulate 
or takes it down the Thames, presumably beyond Lee Beach, 
and shoots it into the water. 

In the case of some of the outlying districts, such as Hamp- 
stead, the contractors simply cart the refuse and dust in bulk 
to brickfields in the neighbourhood. Many of the vestries con- 
tracting as above are thinking of adopting better methods of 
disposal and working the system themselves, thus saving ex- 
pense. The Poplar Vestry has just instituted pails in place 
of dust-bins, and is negotiating for a piece of land, where they 
propose to erect a furnace and to try burning the greater 
part of the refuse. 

The system adopted by St. Olave's, Hammersmith, St. 
George the Martyr, and Bermondsey is somewhat similar to 
the above ; they each have a wharf in their respective districts, 
where they shoot the dust, sift and sort it, and then contract 
with a man to take it away. 

Islington, Plumstead, Mile End, Woolwich, Lewisham, 
Clerkenwell, Greenwich, Kensington, St. Mary's (Newington), 
Paddington, St. Luke's (City Koad), and the City Commis- 
sioners dispose of all refuse themselves. Of these Clerkenwell, 
St Luke's (Paddington), and Plumstead have wharves where 
they sort, and whence they barge away to sell for brick-making, 
road-making, and manure. 

Islington, Mile End, and St. Mary's (Newington) have each 
a depot, where they screen into trucks and send off to the 
country by rail. 

Lewisham, Greenwich, and Kensington shoot at various 
places, without sorting ; in fact, at any place in their districts 
where they can find a market, the places being mostly brick- 
fields. 

Woolwich shoots at Charlton, where there is a place wants 
filling up. 

The City Commissioners bum their refuse. Of the above 
special mention should be made of St. Mary's (Newington), 
Paddington, and the City Commissioners. 

St. Mary's (Newington) has a large depot in their district of 
Walworth, on the London, Chatham and Dover Eailway, and 
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one in the country at Longfield* Their carts call round at 
each street once a week and take all dust, refuse and slops 
to their depot in Walworth. Here the dust and refuse are 
sifted and sorted in the way common among the contractors by 
women. The ashes and breeze are sold to brickmakers, the 
hard core for road foundations, and the soft core and slops 
(after being treated as explained hereafter) for manure. 

The manure or " mixture," as they term it, is made in the 
following way : — A large bed is made about eight inches deep, 
of old straw, bought by the vestry from the various stables in 
the district. On this foundation the soft core, consisting of 
paper, rags, peel, Ac, is spread, then another layer of old straw, 
which is heaped up at the edges so as to form a basin or tank 
about four feet deep. In this basin the slops obtained in wet 
weather are emptied, and dry dust is sprinkled on the top of all. 
The bed thus formed is then allowed to stand for a week or 
so, at the end of which time all the superfluous water has 
drained away through the straw, and the **soft core*' has 
fermented and rotted and become thoroughly decomposed. 
The bed is then mixed up and sent away in trucks to the 
country, where there is a very ready sale for it among the 
farmers for manure. As many as thirty trucks a day are 
sent away from here sometimes. The Commissioners have six 
of these beds, which they work alternately, and there is very 
little perceptible odour arising from them. 

The country depot at Lougfield is used for storing the ashes, 
&c., when there is not a ready market for them. The system 
appears to work very well. 

The Paddington system is chiefly remarkable for the method 
of sifting and sorting by machinery, thus to a great extent 
obviating the necessity of employing the manual labour of 
women. The dust, &c., brought in by the carts is shot into a 
large screen, which separates the larger materials such as flower 
pots, bottles, and culinary utensils. The smaller material is carried 
up by buckets fixed on an endless chain, and is emptied into two 
sieves placed at an angle to each other like the roof of a shed. 

The paper, bones, &c., collecting on these is raked off by 
women and sorted, and the dust and ashes falling through is 
brought up by another system of buckets on an endless chain, 
and conveyed along a wooden trough into the barge, where it is 
taken away and sold to brickmakers. The soft core sorted out 
is sold as manure or burned, and the hard core is used for road 
foundations as usual, the flower pots, &c., being taken out, of 
course, and sold separately. 

The slops are emptied into a large tank built of wooden 
planks, the planks being placed some two or three inches 
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apart, and the crevices thus formed filled with straw. Through 
this straw the water drains, and runs away into the sewers. 
The resulting dry mud is barged away and makes a good 
mould. 

The yard is kept in very good order and is quite extensive, 
all the vestnr carts being made here, and the horses being 
stabled and shod here. 

The City Commissioners of Sewers bum their refuse, and the 
system is said to give every expected satisfaction. The other 
vestries who make use of a furnace for burning some of their 
soft core — the Newington and St. Olave's — are of opinion 
that the refuse bums very slowly and is very troublesome. 

The system of destruction of all kinds of house refuse by 
burning it in suitable furnaces was reported upon by Dr. W. 
Sedgwick Saunders in 1851, and it may be taken as forming 
the most complete essay upon the subject. In this process, 
which has been largely adopted in Leeds, Bradford, Warring- 
ton, and Manchester, &c., &c., and in Continental cities, an 
apparatus which is termed a "destructor" destroys by fire 
everything combustible in house and trade refuse; and the 
second apparatus, which is called the " carboniser " deals with 
the vegetable matter and converts it into charcoal. At Leeds, 
large masses of refuse, house dust, market and paved street 
sweepings, midden night soil, are delivered on the top of the 
" destructor," and as the material perishes from below it sinks 
down the surface holes, and at the front, pots, pans, glass, 
crockery, clinkers, and all coarser materials are extracted. The 
large quantities of iron utensils fall to the front and are raked 
out and allowed to cool, and afterwards sold. When the 
clinkers, molten metal, and glass, all of which are fused 
together, has been drawn from the " destructor," the clinkers 
which result from the process of burning the refuse are in some 
places ground into powder, and when mixed with lime and 
water it forms a cement which is much sought after; hard 
bricks are also made from the same material. 

I have nowhere in this paper referred to or intended any 
reference to the treatment or condemned meat and the best 
method of dealing with that, but have confined myself simply 
to the disposal of the dust from ordinary dust-bins. I may 
mention, however, incidentally, that there can be no doubt that 
" the carcass-crusher, or devil " at work near Warrington, &c., 
which breaks up the body which is afterwards treated, by the 
rotary fat rendering machine of Mr. Firman, is the completest 
and most satisfactory method of dealing with that, 

Mr. Healey, of Brig House, near xork, has lately brought 
out an improved furnace for converting town and other refuse 
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into clinkers, which appears to be very simple. It would have 
the apparent advantage over some other methods, that very 
bulky articles could be destroyed in it, such as bedding, 
mattresses, and the like. 

Anyone who thinks that a system of taking the refuse of 
towns or cities by barges out to the sea and emptying it there, 
must have a very poor notion of how much more satisfactorily 
and economically this material can be disposed of by separation^ 
appropriation, or destruction. At New x ork, and I believe in 
Ijiverpool, a great deal of refuse has been got rid of by sea 
immersion, but it would appear that it was sunply for want of 
space and convenience to utilise it that this crude system of 
disposal was resorted to. 

After a due consideration of the foregoing statements, I 
think it will be taken for granted that the burning of the 
refuse is the most satisfactory system extant. There seems 
to be a very general feeling in favour of this mode of dis- 
posal, providea it can be effected easily, and numbers of the 
vestries are watching with interest the results obtained by the 
City Commissioners and the system adopted by St. Mary's 
(Newington). 

[For disctusion an this Paper see page 239.] 



On ^^ Public Cleansing/' by James Youno, Superintendent 
of Cleansing, Dublin. 

The cleansing of towns cannot be termed a pleasing topic, 
but its consideration is none the less necessary, and cannot 
be excluded from the subject of sanitary reform. Public 
cleansing is closely allied to public health, and its efficiency 
undoubtedly tends to lower the zymotic death rate, and promote 
thegeneral health and comfort of the citizens. 

Jor this reason, therefore, the following observations regarding 
the scavenging of Dublin, and our general experience of cleansing 
work may be of some interest to the Sanitary Institute of Great 
Britain. 

To those connected with cleansing or sanitary work, it is 
gratifying to remember that the illustrious Pericles was chief 
scavenger of Athens. On assuming this position he stated that 
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if he could not derive dignity from the office, he would confer 
dignity upon it. Unfortunately history gives us no record of 
his experience. 

A distinguished modem sanitarian describes perfect scavenging 
as " the immediate removal of all matter liable to pollute earth, 
air, or water." 

Dirt in a large city is certainly in the wrong place, the 
difficulty is to find the right place and remove it thither without 
delay, in the least objection aole manner and at the least possible 
cost. Each city must solve this problem for itself, according to 
its peculiar circumstances— its situation, water supply, sewerage, 
and the habits of the population must all be considered. 

In Dublin all these points were amply and ably discussed at 
the sittings of a Royal Commission in the year 1879. In the 
report of the Commissioners, the state of the tenement yards 
and the efficiency of the then existing scavenging arrangements, 
is referred to in anything but complimentary terms, and one of 
their recommendations was, "That the entire scavenging of 
Dublin, both public and domestic, be undertaken and carried 
out by the Corporation." 

Subsequently the cleansing committee was formed, action was 
promptly taken, and the public scavenging was re-organised. 
Loans were obtained, ground was acquirea, stables and other 
offices were built, horses and plant were purchased, and in 1882 
the domestic as well as the public scavenging of the city was 
imdertaken. 

The city of Dublin includes an area of 3,754 acres, and con- 
tains a population of 250,557, or 65*8 per acre, the assessable 
value may be taken at £652,000, one penny in the pound pro- 
ducing, in round numbers, £2,450. The cleansing of the city, 
public and domestic, cost in 1883, £26,745, and at present 440 
men and 102 horses are employed in the work. 

The new premises forming the head-quarters of the cleansing 
department are centrally situated, ha\ing a frontage on Wood 
Quay, and extending in rear to Winetavem Street. 

The buildings include the superintendent's offices, foremen's 
dwelling houses, stabling for sixty horses, forage lofts with steam 
power tor preparing the forage, cart sheds, goods stores, also 
joiners, cartwrights, smiths, Carriers, saddlers and mechanics* 
workshops, with . muster-room and lavatory for the workmen. 
The amount expended on the purchase of the site, the erection 
of buildings, and paving work, has been £6,350. 

We have also stations at Stanley Street, Caroline Row, 
Marrowbone Lane, and Hanover Street, situate respectively in 
N.W., N.E., S.W., and S.E. districts of the city. At these 
four stations fifty horses with corresponding plant are kept, but 
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all are managed from Wood Quay, with which they are in 
telephonic commnnication. 

The cleansing of the city, under one management, is divided 
into three sections, viz: (1) the cleansing of the tenement 
yards ; (2) street scavenging ; (3) domestic scavenging, or 
house-refuse and night-soil removal. 

The city is divided into eight cleansing districts, which apply 
to all the three sections of scavenging. 

1. The Cleansing of the Tenement Yards and Urinals. — ^In this, 
the last organised section of the work, we have sixty-nine men 
employed, including foremen. Their working hours are from 
6 in the morning tfll 11, and from 12 noon till 5 p.m. Each 
man has his own beat, which includes on an average about 90 
yards, and each ganger is responsible for all the yards in his 
district. In this way the 5,000 tenement yards, which are 
common to a number of families, are swept daily, and, at the 
same time, the closets are mopped and washed. We also wash 
with hose some of the filthiest courts and yards which are 
sufficiently well paved to admit of this highly commendable 
process. 

The habits of the occupiers of tenement houses are a source 
of difficulty in the cleansing of all large towns ; but it is un- 
reasonable to expect people to be cleanfy in their habits unless 
their surroundings are kept in a tolerable state of cleanliness ; 
and, until a tenement yard is properly sewered and paved, it is 
almost impossible to keep it as clean as it ought to be. 

In Dublin, I am dad to say that a decided improvement is 
apparent in the condition of the tenement yards since we un- 
dertook the daily cleansing of them. To further improve the 
habits of the occupiers of these tenement houses, the power 
vested in the sanitary authority of the Scottish metropolis by 
the Edinburgh Municipal and Police Act, 1879, and the Edin- 
burgh Municipal and Police Extension Act, 1882, would, in my 
opinion, be of immense service to us in Dublin. By Section 98 
of the above Act, 1879, power is given to prosecute the occupier 
of a tenement house in cases where refuse has been thrown upon 
the surface of the yard, although the actual offender has not 
been discovered. I now quote it. 

** Every person who shall throw or cast from any window 
or other opening or place above the street level of any house or 
building any water, soil, dirt, filth, or any offensive matter or 
thing into or upon any street or court, back ground, garden, or 
place, shall be liable to a penalty not exceeding forty shillings ; 
and in the event of the person committing any such offence not 
being discovered, the occupier of any room or other apartment, 
or passage from the window or other opening or place of which 
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any such water, soil, dirt, filth, or any ofifensive matter or thing 
shall be thrown or cast, shall be liable to the said penalty." 

In Section 41, Sub-sections 3 and 5a of the Edinburgh 
Police Extension Act 1882, there are also excellent regulations 
regarding the house refuse from tenements, and the regular 
washing of the stairs of these dwellings. 

2. Street Scavenging and Watering. — ^There are in all about 
11 3^ lineal statute miles of streets within the municipal boundary 
of Dublin. 

Of these there are — 

20^ miles of new set paving. 
22| „ * boulder do. 
70| „ macadam. 

On account of this extensive area of macadamised streets we 
have a larger amount of dust and mud to contend with in pro- 
portion to the population than most cities. 

In 1883, 27,000,000 gallons of water were spread on the 
streets, and 100,748 loads of scavenge were removed, 36,645 
from paved streets, lanes, and markets, and 64,103 from the 
macadamized streetis and roads. 

In this section of the work 224 men, including foremen, and 
63 horses are employed. 

We have ten horse-drawn sweeping machines in use, with 
which all the principal streets are swept by night ; the back 
streets and lanes are swept with hand brushes by day. 

The horse-brushes turn out at eleven o'clock at night, and the 
day scavengers commence work at 4.30 in the morning, the 
carts turning out promptly at five o'clock to water or scavenge 
as required- 
All the first and second class streets are cleansed daily, and 
the third and fourth-rate streets are done three times a week. 
The asphalted streets are washed regularly with hose. 

The lanes of Dublin require and receive quite as much 
attention as the main streets, on account of the Quantity of 
vegetable and other refuse which is thrown upon tnem. The 
abatement of this nuisance, however, has of late received 
considerable attention from the Chief Commissioner of Police. 

3. The Removal of Night Soil and Domestic Refuse, — 
This section of the work commenced in May, 1882, is now fully 
organised, and a staff of 110 men, including foremen, and 39 
horses are employed. 

During the present year the quantity of house refuse removed 
per day has exceeded 250 tons. 

The cleansing of the ashpits is done by night — ^that is between 
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the hours of 10.30 p.m. and 9 a.m.^ and the men are paid 
according to the weignt of refuse removed. 

When the domestic scavenginff was undertaken there were in 
the citj 18)165 ashpits, of which number more than one-half 
were wet sunken pits, and in addition there were 11,577 common 
privies. 

From more than 10,000 ashpits the refuse could be removed 
through the house only, and from 13,000 ashpits the refuse had 
to be carried out in baskets or buckets. 

The re^Iar and systematic cleansing of these places re- 
vealed in full the necessity for structural and other improve- 
ments. 

The abolition of privies in all the main streets was first 
accomplished, and subsequently a system for the daily removal 
of the shop sweepings and house refuse therefrom was organised. 
Galvanized iron dust-bins, suitable to the respective requirements 
of the shopkeepers and householders, are supplied by us at cost 
price. Tnree different sizes of covered bins are used for the 
collection and removal of shop sweepings and dust by the 
morning bell-carts, and an oblong open bm is supplied for the 
reception and removal of house r^use. 

We have already more than 2,000 dust-bins in regular use, 
and the number is rapidly increasing. Having insisted on 
the use of dust-bins of a uniform pattern from the commence- 
ment of this branch of our domestic scavenging, Dublin has 
been spared the nuisance caused by the use of orange boxes, 
tea chests, hat boxes, and such articles, which are still com- 
monly exposed with house refuse in nearly all large cities. 

We have thus two systems in operation : portable dust-bins 
and fixed ash-bins or ash-pits. The former system is extending 
in the centre of the city, where fixed ash-pits are being 
gradually abolished. The latter system however predominates, 
and the great bulk of the domestic refuse of Dublin is still 
collected in ash-pits. Much has been done to improve these 
ash-pits during the last two years, but I freely admit that there 
is still abundant room for improvement. 

Soon after the Cleansing Committee commenced the domestic 
scavenging, the Public Health Committee undertook the 
abolition of privies, and the general improvement of the sani- 
tary accommodation provided tor the citizens, more especially in 
the yards attached to the tenement houses. The systematic 
reconstruction of closets and ash-bins on a uniform plan approved 
by the Corporation is now in progress. 

During the last two years about 3,000 privies have been 
abolished, and a corresponding number of water closets have 
been erected; there are now about 18,000 water closets in use, 
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80 that in a few years more we hope to see Dublin a water- 
closeted city. 

The removal of excreta by water carriage has its weak 
points like any other system, still I feel certam that it is the 
best that could be adopted for Dublin, considering its proximity 
to the sea, its abundant water supply, and efficient system of 
main sewers. 

While the excreta, the most noxious, but at the same time 
the most valuable of the domestic refuse, is thus got rid of by 
means which sanitary science considers the cleanest, quickest, 
and best, the remainder of the house refuse becomes to a large 
extent valueless as manure, and a large portion of it is altogether 
unsaleable. 

We shall now give a brief description of the arrangements 
for the disposal of the city scavenge, saleable and unsaleable. 

The total quantity of scavenge removed during the year 
1883 was as under : — 

Scavenge from Paved Streets, Lanes, and 

Markets ... ... .•• ... ... 36,645 loads. 

Do. from Macadam Streets and Roads 64, 1 03 „ 

House Refuse from Ash-pits ... ... 71,476 „ 

Do. from Portable Dust-bins ... 2,201 „ 



Total 174,425 loads. 

Our saleable scavenge or city manure is composed of the 
scavenge from paved streets, lanes, and markets, the wet ash-pit 
refuse and night-soil, and amounts in round numbers to 75,000 
loads per annum. 

Our unsaleable scavenge, or city refuse, consists of the 
scavenge from macadamized roads, dry ash-pit refuse, and the 
contents of dust^bins, amounting in all to no less than 100,000 
loads yearly. 

To dispose of the saleable scavenge advantageously, as it is 
produced, in the least objectionable manner, and to get rid of 
the unsaleable scavenge by the most rapid, efficient, and econo- 
mical method possible, a variety of circumstances must be 
considered. 

The disposal of the saleable scavenge of any city depends 
largely on the agricultural area to which there are means of 
transit, and to which it can be despatched at a profit. 

In Dublin we are confined to the farmers around the city, 
who draw the manure in large quantities from the depdts, and 
to those having land convenient to the canals, by which we now 
despatch a considerable quantity annually. But we have no 
railway traffic in manure, and on the wnole the demand for 
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City manure in the country districts is slow, and the prices 
obtained for it so very low, that it was apparent, from the com- 
mencement of the domestic scavenging, that any scheme which 
would involve the riddling of the refuse, and its preparation as 
a manure, would not yield a revenue which would justify the 
expenditure. 

Besides, in the Dublin refuse the proportion of heat-giving 
cinder is so very small, that it would be inadequate to produce 
the steam-power required for the riddling and preparation of 
the manure as carried on in Glasgow and Manchester. 

I shall now describe briefly the arrangements at one of our 
manure stations. 

Stanley Street, which is the only manure depot on the north 
side of the LiflFey, was purchased in 1882, and extensive build- 
ings have since been erected there by the cleansing committee. 
On the east side of the ground is the stable yard, with stables 
for eighteen horses, forage and harness rooms, cart-shed, fore- 
men's offices, and stableman's house. 

At the entrance gate is the yardman's house and weigh-office, 
which has telephonic connection with the offices of the depart- 
ment on Wooa Quay. From the weigh-bridge a paved inclined 
roadway, thirty feet in width, provides easy access for the dust- 
carts to the upper floor of the manure-shed, which covers a 
space 154 feet in length and 78 feet in width. Within 
this building the refuse is tipped^ mixed, and again dispatched, 
by the farmers* carts, which remove in rotation tne manure from 
the three bays into which the ground floor is divided. Cinders 
and other combustible refuse, valueless as manure, are passed 
through the cremating furnace, which stands conveniently in a 
separate building at the end of the manure shed. Old iron, 
leather, bottles, &c., are also collected for sale. 

In order to prevent the escape of noxious odours, special at- 
tention has been given to the ventilation of the main Duilding. 
The foul air is conveyed under the bars of the cremating fur- 
nace, and is thus purifled before passing into the chinuiey, which 
is 140 feet in height. 

The yards, incfine, and floor of manure-shed are paved with 
granite sets on a concrete foundation, so that the whole premises 
present a clean and orderly appearance. To the work as now 
carried on there has been no complaint, nor is there the slightest 
cause for objection. The amount expended at Stanley Street 
on the purchase of the ground, erection of buildings and paving, 
has been £7,850. 

The saleable refuse dealt with at our three manure depots 
forms about three-sevenths of the whole scavenge, so that we 
have about 100,000 loads of unsaleable scavenge to dispose of 
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annually. Regarding this class of refuse, the consideration is 
what is the cheapest and best method of getting rid of it at 
once and for ever! I am glad to state that we have decided to 
convey the Dublin unsaleable refuse to sea in a hopper barge. 

The cost of this vessel will be £5,950. She is specially 
designed to meet all our requirements, and is now almost ready 
for launching. A suitable and convenient berth has been 
obtained on the river near the Swivel Bridge, and is now 
dredged out to the reauired depth. A letty, 120 feet in length, 
and 16 feet in width, nas been there built, and upon it a five 
ton steam crane with novel and efficient loading appliances has 
been erected for the purpose of transferring mud as well as dry 
refuse direct from the scavenge carts to the barge, with which 
we propose to commence operations in a few weeks. 

The following are the principal dimensions of the vessel : — 

Length ••• .•• ••• .•, 

Breadth, moulded 

Depth moulded, amidships 

Length of hopper ... 
Breadth „ ... •.. 

Sheer, forward 

„ an ••• ••• ... ..( 

Camber of deck 

She will carry about 340 tons of refuse, and the trip to the 
place of deposit off Howth and back will take less tnan five 
hours in average weather. By this means the refuse will be 
conveyed to its ultimate destination at an estimated cost of 
fivepence per ton. Considering all the circumstances, I think 
it will be admitted that we have adopted the most expeditious, 
efiicient, and economical method possible for the disposal of our 
unsaleable refuse. 

Every city must adopt the means best suited to its circum- 
stances and requirements, but I believe other water-closeted 
seaport towTis might safely follow the course adopted by Liver- 
pool and Dublin for the disposal of city refuse. 

In an age remarkable for the communization of the resources 
of civilization it is surprising to find how little has actually 
been done even in our wealthiest towns to provide the working 
population with suitable dwellings, having the sanitary accom- 
modation actually necessary to cleanliness and compatible with 
decency. 

In nearly all our large cities, Dublin not excepted, the 
material change caused by the exodus of the better classes to 
rural or suburban residences has necessitated alterations in the 
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urban houses now occupied by the lower classes, and more espe- 
ciallj improvements in the sanitary accommodation provided for 
them, but in many instances these improvements have not been 
effected. 

The drains, closets, ash-bins, water-supply, and paving iti the 
yards connected with the tenement houses forming the dwell- 
ings of the working population are frequently defective or in- 
aclequate. 

In every tenement yard there ought to be (1) a proper house 
drain not less than 6 inches in diameter, carefully laid with a 
proper fall to the main sewer and properlv jointed ; (2), a large 
gully trap connected with the sewer for the reception of slops ; 
(3), two closets, one for each sex, with a cistern capable of con- 
taining not less than 4 gallons of water ; (4), a covered ash-bin 
not less than 5 ft. by 4 ft. by 2 ft. 6 ins, ; (5X an impervious 
surface of asphalte, or paving sets grouted with tar, laid with 
a proper fall to the gully grate ; and (6), in addition to the 
oroinary water tap, a tap to which a hose can be attached for 
washing out the yard. 

Simple and necessary as these requirements may seem, so far 
as mv experience goes there are few tenement yards in which 
all of them have been provided. 

With regard to water-closet accommodation, in the absence 
of compulsory power it is a difficult matter to induce landlords 
to go to the expense necessary to provide good substantial 
closets, with cisterns sufficiently large, and adequate sewers laid 
as they ought to be ; when all these have been provided, it is 
still more difficult to train a population to use water-closets 
without abusing them ; and it is discouraging to house-owners to 
find closets broken or choked with rags or straw soon after 
erection. Yet withal we regard the water-carriage system as 
the cleanliest and best that can be adopted in a city circum- 
stanced like Dublin, but at the same time we regard strict 
supervision over the erection of the closets with their sewers and 
water connections as an absolute necessity. 

A large gully trap conveniently sitaated in every tenement 
yard is also requisite, and unless such is provided, the slops 
must find their way into the ash-bin, as they frequently do. 

I have said that we have both fixed ash-bins and portable 
dnst-bins in use in Dublin, and the latter system is rapidly 
extending. The daily removal of house refuse by portable 
dust-bins of a uniform pattern is a system admirably adapted 
for the removal of shop sweepings and dry house refuse in the 
main thoroughfares, and it also works well where you have a 
population living in self-contained houses or cottages, each 
provided with a water-closet. But from experience in Glasgow 
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and Dublin, I consider it unsuitable for the lower class tenement 
houses, where in many cases the people have not yet learned to 
put the slops into the sewer, and the solid refuse into the 
ash-bins. 

The constant exposure of filth in the number of bins requisite 
for a large tenement, cannot fail to have a demoralizing effect 
on the occupiers, and besides it is much more difficult to keep 
the yard or court clean with dust-bins than with a larger fixed 
ash-bin. 

The fixed ash-bins now being erected in the tenement yards of 
Dublin, at the instigation of the Sanitary Authority, are cal- 
culated to contain the house refuse for one week or thereabouts. 

The walls are 9-inch brickwork, the roof galvanized corru- 
gated iron or slates, the floor is from 3 to 6 inches over the 
level of the yard, and the floor and sides are rendered water- 
tight with cement. 

Its advantages are (1) a child can throw refuse into it, (2) it 
is easily cleansed, (3) no filthy water is allowed to escape and 
permeate the subsoil, and (4) in the event of portable bins 
oeing used at a future date, it will form a stand and shed for 
them. 

Necessary as the sewering and paving of private yards un- 
doubtedly is to domestic cleanliness, the proper formation and 
drainage of the public streets in like manner must invariably 
precede efficient street scavenging. I regard a macadamized 
street, suitable as it may be for light traffic, as quite out of place 
in the centre of a large city, where no amount of attention 
will keep it entirely free from its usual accompaniments of dust 
and muQ. 

A street calculated to sustain heavy traffic should have a 

f;ood f oimdation of concrete carefully laid to the required levels, 
f the surface is formed of granite sets these should be care- 
fully dressed, so that they can be placed close together, and the 
interstices should be grouted with cement or pitch. 

Wooden blocks, well laid and grouted, also make a good 
street surface, less noisy and more pleasant than granite, tor a 
city that can afford to pay for their frequent renewal The 
blocks should be carefully selected before creosoting, otherwise 
they will wear unevenly. 

Provided with a good surface of granite or wood, street 
scavenging, though requiring constant attention, is compara- 
tively an easy matter, and can be efficiently accomplished at a 
moderate cost. 

The vegetable supply of Dublin is a matter which also affects 
our cleansing operations. An excellent supply of fresh vege- 
tables has created a large demand, and they lorm an important 
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item in the diet of the lower classes. But, unfortunately for 
the cleansing department, the cabbages and other vegetables 
are brought into the city wholly untrimmed, and consequently in 
the height of the vegetable season we are called on to remove 
per week not less than 200 loads of vegetable refuse. The 
prompt removal of all vegetable, fish, fruit, and similar refuse, 
is a most necessary part of city cleansing, but there is no valid 
reason why the vegetables should not be trimmed in the country, 
and we are glad to state that a scheme for providing a wholesale 
market for the sale of vegetables under the control of the 
Corporation is now under consideration. 

The work of our cleansing department, thus described, we do 
not by any means consider perfect; indeed, no one is more 
sensible of its defects than the writer of this paper. Still, we 
have carefully considered and earnestly endeavoured to decide 
upon the best lines of action, and working patiently upon 
them during the last three years in our untiring desire to 
render dear Dublin less dirty, we are glad to believe that our 
efforts have been not entirely without success. 



[7^ discussion applies to the preceding three papers by Professor 
Henry Robinson, Mr. W. Eassie, and Mr. J. Young, 
which were discussed conjointly.'] 

Mr. C. P. Cotton, M.Inst.C.B. (President of the Section), in 
opening the discussion, said that he had been greatly struck by Prof. 
Bobinson's allusion in his paper to the relation between ensilage and 
sewage farms, leading to a probable solution of a common difficulty 
in connection with this method of disposal of sewage. In Mr. 
Eassie's paper the difficulty of remo?ing refuse had been very ably 
dealt witn. He had also been very much interested by the relation 
of the facts which were contained in the paper of Mr. Young, who 
had handled the subject in a very able manner. 

Mr. W. G. SiLLAB (London) protested against any disposal of sewage 
being considered satisfactory which did not provide for the preserva- 
tion and utilisation of its valuable component parts. The systems of 
Nature are, be said, complex, and we cannot violate one without mis- 
chief to all ; and it is a flagrant violation of a fundamental law of 
Nature when we neglect to restore to Mother Earth what she has 
so liberally given to us, when we have received it, enjoyed it, and have 
no further use for it. The throwing it away into the sea is wilful 
and wicked waste — proverbially the parent of woeful want, that now 
frequently threatens us. The possibility of this utilisation is not now 
a question of theory, it is one of fact. It has been demonstrated suo- 
oessfblly for eight years at Aylesbury, in Buckinghamshire, where the 
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sewage is purified, and all that otherwise would have been offensiye 
is arrested, and the effluent water allowed to run to its proper 
place, the river, whilst this matter, so arrested, is preserved in a 
portable and inoffensive condition for use in the agriculture of the 
country. We sometimes hear the cost of this objected to, but when 
this is compared with the cost to the community of not doing it, it 
sinks into insignificance. It is seriously proposed to throw the whole 
sewage of London into the sea. This sewage would produce 220,000 
tons of native guano each year. This manure is readily bought by 
£irmers at £3 10s. per ton, and declared fully worth it. This would 
be £770,000 per annum gained by the country, and this gain would 
not be modified by any reduction of market price. The reduction of 
this by one half would not interfere with the manurial power, but 
unquestionably it would afibrd immense relief to our sadly and 
terribly overweighted agriculture. 

Mr. H. P. BouLifOis, M.Inst.C.E. (Portsmouth), said that the 
question as to the disposal of sewage had always been one which had 
excited the attention of alarmists. There was no doubt that sewage 
if passed into a river in a crude state did pollute it, but with a little 
preparation there was no doubt that it would be eventually purified 
by the action of the river mile by mile as it went along. Fourteen 
miles above the city of Exeter the town of Tiverton passed its sewage 
into the river Exe, and analysis showed that the water became 
gradually purified, until a few miles below the town it was^almost 
quite pure. They had not yet discovered any process by which the 
disposal of sewage could be made really profitable to the public, and 
the whole question was one entirely of cost. With regard to Mr. 
Eassie's paper he believed that everything was pointing towards 
cremation as the best means of disposing of house refuse. 

Mr. Jones expressed the pleasure which he had derived from hear- 
ing the excellent paper of Prof. Robinson read. Many years ago they 
bad heard a good deal about irrigation and the utilisation of sewage : 
of its value and the profits to be derived therefrom. Now, however, 
these fictions had been exploded, and they all knew pretty well the 
real facts of the case. These works could not be made to pay suffi- 
ciently to justify such a large expenditure of money. He expressed 
himself greatly pleased with the general state of cleanliness which 
Dublin presented when compared with other cities which he had visited. 

Mr. Paekb Neville, City Engineer to Dublin, vras of opinion 
that the great difiiculty in dealing with sewage was one of cost. 
In preparing it for manure a considerable expenditure was necessary, 
and great diffilcuty would be experienced in making it a paying 
commodity. 
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On ** The Water Supply and Drainage of small towns in IreUmd^^ 
by F. F- MaoCabb, F.C.RL 

Thb Public Health (Ireland) Act of 1878 divides Ireland into 
urban and roral sanitary districts. It declares the follow- 
ing to be urban districts : the City of Dublin, Towns corporate 
— m these the Corporation is the sanitary authority; Towns 
with a population exceedingB,OOOy having Commissioners under 
the Act 9 of George IV. ; xowns with a population exceeding 
6.000, having Municipal Commissioners under the Acts 3 & 4 
Vic, cap. 108 (the Municipal Corporations (Ireland) Act) ; 
Towns with a population exceeding 6,000, having Town Com- 
missioners under the Acts 17 & 18 Vic., cap. 103 (the Towns 
Improvement (Ireland) Act) ; and, lastly, Towns or Townships 
having Commissioners under local Acts. In all these the com- 
missioners, the municipal body, and the town or township com- 
missioners, are the sanitary authority. The Public Health 
Act also contains a provision (section 7) enabling the Local 
Government Board for Ireland, by Irovisional Order, to 
constitute any town or township having town or township 
commissioners, under any Act, an urban district ; and provision 
is made for the transfer to any urban sanitary authority of the 
jurisdiction exercised by county grand juries over roads, bridges, 
and footpaths, within such urban sanitary district (section 206). 

From these provisions it will be observed that all towns 
having a population not exceeding 6,000, or not possessing 
township commissioners under local Acts are, for sanitary pur- 
poses, under the jurisdiction of the Boards of Guardians of the 
Unions within which they may be situated, the whole of Ireland 
being divided into 163 poor law unions. The board of guardians 
of each union constitutes the rural sanitary authority. 

Urban sanitary authorities have power to appoint committees 
to carry out the purposes of the Public Health Act — ^no simi- 
lar power is given to rural sanitary authorities. 

The expenses of urbau sanitaiy authorities in carrying out 
the provisions of the Public Health Act are to be provided for, 
in the case of a borough, out of the borough fund or rate, and 
in other cases, out of any rate leviable by the town or township 
commissioners throughout the whole of their district, (s. 226). 
Urban authorities also possess the important power of declaring 
certain expenses to be private improvement ex][)enses, and to 
levy them on the occupiers of the premises in respect of which 
they have been incurred, in the shape of a private improvement 
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rate — ^the occupier in such cases can deduct three-fourths of the 
rate from the rent payable to his landlord (ss. 229, 230). 

The expenses of rural sanitary authorities, in other words 
boards of guardians, in the execution of the Act, are divided 
into ^neral expenses and special expenses. General expenses 
may oe described as expenses connected with the sanitary staff, 
and are to be paid out of a common fimd raised out of poor 
rate (s. 232). Special expenses include the principal sources 
of sanitary expenditure, such as water supply and sewerage 
works, and must be charged upon a contributonr place or 
places, either the dispensary district, the electoral envision, the 
townland, or part of the townland, and the power of determining 
the area of charge in each case is vested in the Local Govern- 
ment Board for Ireland (s. 232). 

I have thought it desirable thus briefly to refer to certain 
provisions of the Public Health Act, which have an important 
bearing upon the subject, to which I ask permission to draw the 
attention of this Congress. 

Of towns in Irelana, by far the largest number are so situated 
with respect to population and local government, as to come for 
all sanitary purposes within the jurisdiction of boards of 
guardians as the rural sanitary authorities of the districts 
within which they happen to be included. Except where the 
population of a town exceeds 10,000, there is no provision in the 
Poor Law Acts for special representation of the population by 
division of the town into wards (2nd Vict., c. 1, s. 2). It thus 
happens that urban populations which are large enough tx) 
suffer from the absence of sanitary works, such as water supply, 
sewerage, and drainage, are not represented at the meetings of 
the sanitary authority (the boards of guardians) in proportion 
to population, or in a measure bearing any relation to their 
sanitary requirements. Poor law representation is in fact 
founded more upon a territorial basis, having the electoral 
division as its unit, than with any regard to the distribution of 
population. It appears to me that whenever the inhabitants 
of any place, whether it be called a town or a village, exceed in 
number 500, some arrangement for a supply of pure water, 
taken from outside the inhabited area, becomes necessary ; some 
drainage works are required, and some general plan for the 
removal of the sewage, or for the periodical removal of excreta 
from the dwellings, is much to be desired. When the population 
of any town exceeds 6,000, the Public Health Act imposes upon 
the urban sanitary authority the obligation of providing adequate 
water supply, drainage, and sewerage. When, however, the 
population exceeds 500 but does not exceed 6,000, the small 
urban districts included within these limits must, except in the 
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few cases in which orders have been issaed under Section 7 of 
the Public Health Act, depend upon the boards of guardians, 
as the rural sanitary authorities, to provide for their water 
supply, their drainage, and their sewerage, or other means of 
filth removal. 

There are 338 small towns in Ireland, with a population 
between 500 and 6,000, thus depending upon rural sanitary 
authorities to provide for their wants, and the object I have in 
view in submitting this paper is to draw attention to the actual 
condition of a large proportion of these towns, and to elicit an 
expression of opinion on the part of the Congress as to the means 
which would appear best calculated to place them in a fairly 
satisfactory sanitary condition. At present the vast majority 
of these small towns depend for their water supply upon wells 
sunk within the inhabited area, and therefore exposed to all 
the dangers incidental to the consumption of a water supply 
drawn from a more or lessfilth-pollutea sub-soil. For drainage 
purposes the small towns depend upon the water-courses 
constructed under the roadways by the grand juries of the 
counties. These grand jury drains are almost invariably 
constructed with side flags or loose stones resting on the earth, 
and are covered in by flags across the top. They generally lie 
under the channel gutters, and emptjr their contents at intervals 
into open ditches adjoining the roadway. Inasmuch as grand 
juries possess no statutory powers to construct proper sewers. 
the county drains are intended to carry off only surface and 
storm waters so as to keep the roadways properly drained. On 
country roads they answer all the purposes for which they were 
designed, but when the county road passes through a small 
town where there are houses of the better class, the practice 
has become very general for householders to put up water 
closets and to construct a house drain, which is carried as far as 
the county water drain, and allowed to discharge sewage matter 
of every kind into such county drain. Having regard to the mode 
of construction of these county drains, which are insufficiently 
flushed by occasional storm water and cannot be self-cleansing, 
the inevitable result of this practice is, in a short time, to 
block the drain. It is then reported to the board of guardians, 
as the rural sanitary authority, that the so-called sewers in the 
town are stopped. The board of guardians disclaim responsi- 
bility, as there are, properly speaking, no sewers in the town ; 
and as the county grand jury have jurisdiction over the road- 
way, the subject is referred to the county surveyor. This 
oflicer, on behalf of the county grand jury, generally disclaims 
responsibility, alleging that the county drains having been im- 
properly made the receptacles for sewage matters, have become 
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sewers, and ought to be looked after by the sanitary authority, 
in which all sewers are vested ; and it thus becomes dij£cult to 
decide who is to remedy a condition of affairs which constitutes 
a very serious nuisance. If, as sometimes happens, a board of 
guardians are willing to improve the construction of the county 
drains within the limits of the town, and to attempt to render 
them self-cleansing, they have to encounter serious difficulties. 
The sewerage of even a small town reouires to be undertaken as 
a whole, with due regard to levels ana to the provision of some 
outfall which shall not pollute a watercourse. This is a work 
involving an outlay which is considerable in relation to the 
assessable value of the town. If the board of guardians decide 
upon a system of filth-removal by other methods than sewers, the 
establishment and working of such a system requires a sanitary 
staff and a constancy of supervision to which their administra- 
tive resources are quite unequal, and it further requires anamount 
of intelligent co-operation upon the part of the inhabitants 
which it is a work of time to establish. Boards of guardians 
have also to my knowledge been advised by competent authority 
that a system of sewerage will not work in an efficient manner 
unless tliere is a water-supply much more abundant than that 
furnished by a few wells witliin the inhabited area. If, there- 
fore, they are disposed to construct a system of sewers, they 
feel constrained to undertake at the same time a pipe wateiv 
supply. The amount of outlay involved alarms them, and, 
bearing in mind that the great majority of the guardians have 
no direct interest in providing for the sanitary requirements of 
urban populations which happen to be included m the union, 
they are not disposed to give the subject the amount of sustained 
attention necessary for perfecting plans and applying for the 
loans required. When the question of outlay comes to be 
considered, boards of guardians are also generally disposed to 
confine the area of charge as closely as may be possible to the 
neighbourhood which is expected to derive benefit from the 
works to be undertaken. The advantages to be derived from 
sewerage works are no doubt directly confined to the town 
itself, and the Local Government Board for Ireland, in deter- 
mining the area of charge for such works, have, as a rule, 
adopted the recommendations of the guardians, and confined 
the area of charge to the townlands, or parts of townlands, upon 
which the town is built. In considermg areas of charge for 
water-supply, they have generally encouraged boards of guar- 
dians to recommend much larger areas, inasmuch as the benefits 
conferred by an abundant water-supply make themselves felt 
over a considerable district, extending on all sides of the town 
thus provided for. In practice, however, it is found that 
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boards of gaardians, acting as rural sanitary authorities, evince 
an almost insuperable unwillingness to undertake both water- 
supply and sewerage works for the benefit of those small urban 
populations entrusted to their sanitary supervision, and it must 
De added that the townspeople encourage this apathy by their 
own opposition to any undertakings which will involve consider- 
able outlay and consequent taxation. 

I have had considerable experience of boards of guardians 
acting as rural sanitary authorities in Ireland, and as the result 
of personal intercourse with such authorities, extending over 
many years, I am glad to be able to bear testimony to the readi- 
ness they have evinced to make due provision for the protection 
of the public health, whenever they have received anv encourage- 
ment from the persons who would be called upon to bear the cost 
of the improvements. I have, however, found that when a 
considerable outlay became necessary, with the object of placing 
one of these small towns in a satisfactory condition as to drainage 
and sewerage, the assessable value of the property within the 
townland or townlands on which the town was built was so 
small that for public sewers constructed out of a loan advanced, 
say for 35 years, the annual charge necessary to meet interest 
and sinking fund was so great that householders recoiled from 
the prospect of the liability involved. The boards of guardians 
thus often found the most strenuous opponents of such under- 
takings in the persons who, from a sanitary point of view, would 
be most benefited by the execution of the works. With regard 
to schemes for the supply of pure water collected at some spot in 
the neighbourhood of the town, removed from sub-soil contami- 
nation, and thence conducted by a system of pipes into the 
town, the area of charge may be much larger than that usually 
adopted for sewerage ; but it is to be observed that with the 
extension of the area there is a corresponding enlargement of 
the circle from which objections may arise — ^ratepayers outside 
the town objecting to become contributory towards an outlay 
from which they conceive that they derive no immediate 
advantage. There can be no doubt that very imperfect know- 
ledge is possessed by boards of guardians on the subject of 
the economy of sanitation as a security against disease, sunering, 
and death. They have never had any precise information placed 
within their reach respecting the amount of preventable disease, 
suffering, and death, with consequent loss of wage-earning or 
productive power, which may be avoided by the provision of 
suitable drainage and pure water. They have regarded only 
the direct cost, without taking into account the indirect gain, 
which I believe would fairly more than counterbalance the 
much dreaded taxation. Some most interesting light has been 



Digitized by 



Google 



246 dbahtagb ik iselaitb. 

thrown upon this aspect of the question by the publication in 
the Reports of the Medical Officer of the Local Government 
Board for England of the amount of sickness and suffering as 
disclosed by the death-rate due to preventable diseases before 
and afttr the execution of sanitary works in certain English 
towns. 

The practical difficulty which obstructs the path of progress in 
the direction of the sanitary improvement of small Irish towns 
in respect of water-supply and sewerage is really the general un- 
willingness to bear the cost — the incidence of taxation exciting 
opposition from its burthen when the area of charge is limited, and 
from its including those not directly benefited w^en the area of 
charge is more extensive. The question then suggests itself 
whether it may not be possible so to modify the existing applica- 
tion of the provisions of section 232 of the Public Health Act of 
1878 as to (uminish the force of this opposition. I think this may 
be accomplished. As section 232 is at present applied to special 
expenses, areas of charge press equally upon all the rated 
occupiers within such ai*eas. It appears to me that this principle 
might admit of modification. If the rural sanitary authority 
decide that the area of charge for water-supply of a town shall 
be the electoral division within which that town is situated, it 
will be found that the rated occupier living in the town will 
have to pay exactly the same amount, in the shape of a pound- 
age rate upon his valuation, as the rated occupier who lives at 
the most distant part of the electoral division, although the 
townsman uses the water at all hours of every day, and the 
dweller at the end of the electoral division perhaps comes into 
town only once in the week. It appears to me that the cost of the 
water-supply might be divided so as to fall in uneaual proportions 
upon the contributory area. I can see no reason wny, for instance, 
three-sixths (or one-half) of the total poundage rate should not fall 
upon the townlands on which the town is built, two-sixths upon 
townlands within a certain distance of the town, and the remain- 
ing sixth upon the more distant parts of the electoral division. 
In the same way, with regard to sewage works, I can see no 
objection, in principle, to the adoption of some sliding scale of 
assessment, by which the heaviest part of the charge would be 
made to fall upon the town, and a certain charge, decreasing 
pari passu with the increase of distance from the centre of 
population, imposed upon an area much more extensive than the 
town itseli. 

I have referred as shortly as I could do, consistently with a 
clear statement of the facts, to the actual position of the small 
towns of Ireland with respect to the water-supply and sewerage, 
and I am anxious to obtam an expression of tne opinion of the 
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sanitary authorities I have the honour of addressing as to the 
best means for dealing with a subject which I have found to be 
one of great difficulty. I have purposely refrained from dis- 
cussing the best methods of dealing with town sewage, which 
have been suggested or put in operation in large centres of 
population. These methods are dealt with in a manner which 
leaves nothing to be desired, in the lucid report of the com- 
mittee appointed in 1875 by the Local Government Board for 
England, imder the chairmanship of the President of this Con- 
gress. The report of that committee seems to me to be appli- 
cable to towns the governing bodies of which are themselves the 
sanitary authorities within the municipal, or town, or township 
boundaries. My remarks have been confined to the small urban 
populations, ranging between 500 and 6,000, which, for sanitary 
purposes, are subject in Ireland to the jurisdiction of boards of 
goardians, acting as rural sanitary authorities. 



Mr. OionGB HoDSOK (Loughborough) thought that the general 
district about such towns as those referred to in Mr. MacCabe's 
paper should contribute to these rates when there was a likelihood 
that they would in time require to have provision made to supply 
them, in the event of the town enlarging. A certain area in the 
district, he was of opinion, should contribute towards the carrying 
out of sanitary works in the town. 

Mr. B. O'BaiEir Fubloko (Dublin) said that in L*eland the Public 
Health Act of 1878 gave power to the Local Qovemment Board, on the 
application of the sanitary districts affected, to combine such districts, 
in cases where it was found that singly they would be imequal to the 
burden which would be imposed upon them, in bearing tne cost of 
sanitary works. He cited instances in which poor law unions and 
electoral divisions had been amalgamated in this way, for the purpose 
of bearing unitedly the cost of sanitary works. 

Mr. G. J. SxMOKS, F.B.S. (London), expressed the pleasure which he 
had derived from hearing Dr. MacC^be's ably-written paper. The 
subject was one of very great importance, and deeply concerned the 
inhabitants of the smaller towns in Ireland. It was a matter of the 
very gravest importance, from a sanitary point of view, to ensure that 
the inhabitants of these towns should have a proper water-supply, 
and he was of opinion that where they were unable to bear the cost 
themselves, a portion of the expense should be borne by the district 
inmiediately about the town. 

Mr. L. L. Maoassst (Belfast) thought that the best way of meeting 
the difficulty was to make the centres in such cases more local. Boards 
of guardians were too unwieldy to work out sanitary matters efficiently. 
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Guardians were elected for a large district, and the villages and small 
towns in such districts were only indirectly represented by a farmer 
in the vicinity, who had a strong dislike to spending money. Under 
the present state of things it was practically impossible to get any 
improvements made in the small towns and villages. Committees 
might perhaps be formed to deal with the cases brought forward by 
Dr. MacCabe ; these committees to be made up of lo<»l persons, and 
to have powers in their district somewhat similar to those of town 
commissioners in the larger towns. Some change was required in the 
present state of things if our small towns and villages were to share 
at all in the advantages of sanitary improvements and progress. 

Mr. H. H. Collins, FJEL.I.B.A. (London), said that the question 
raised was a most important one, and would require to receive every 
attention. 

Mr. C. P. Cotton, M.InstC.E. (Presidentof the Section), pointed out 
the difference between the English and Irish Public Health Acts in 
that in striking rates for special expenses on " contributory places " 
under the English Act the occupier of any land used as arable, pasture, 
or meadow ground only, or as woodlands, market gardens, or nursery 
grounds, i&c., is assessed in one-fourth part only of the rateable value 
thereof, whereas in Ireland the occupier of such properties is rated for 
the full value ; thi^ has an important bearing on the question of fixing 
the area of charge. 

Mr. Stibung, Mr. Oabdinbb, and Dr. J. Btbnb Powbb also 
joined in the discussion. 

Dr. MacCabb (Dublin), in replying, thanked the members of the 
Congress for the attention they had bestowed upon his paper. 

Sir EoBBBT Eawunbon, C.B. (President of the Congress), wished 
to modify an expression of opinion which he had given on a previous 
day, and which was liable to some misconception. He was, as a 
general rule, opposed to the use of small pipes for the conveyance of 
water to towns with populations of and above two thousand, although 
such pipes might be more economical than larger ones. He was 
opposed to the use of a cast-iron pipe which was anything less than 
three inches in diameter. At the same time, in certain cases, there 
was no doubt that isolated houses and small farm residences might, in 
cases where there was water in the district, convey the water by a pipe 
1^ inches in diameter. He would not, however, recommend the lay- 
ing down of lead pipes, as they might be there for a short time, but 
very likely would have disappeared next day. 
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On ^^iMohium verms Ventilation^'' by H. Percy Boulnois, 

M.InstU.E. 

Analooous to the question of the disposal of sewage is that 
of the danger arising from it as it passes along the public 
sewers, and the object, therefore, of this paper is to open up 
discussion upon the somewhat vexed points as to the best 
methods at present known for the so-called ventilation of our 
sewers, as to what methods have hitherto been attempted, and 
whether these attempts have been successful. An endeavour 
will be made to show that the modem practice of openings in 
the centres of the streets is unsatisfactory and unnecessary, and 
that it is a far more important sanitary measure to isolate the 
house from the sewer by means of simple and effective traps, 
than to make these openings in the sewer, and that if this 
isolation is perfected, the sewer ought to be buried completely 
out of smell as well as out of sight, which is now unfortunately 
far from being the case. 

The present system of ventilation seems to have originated 
about the year 1830, when grievous complaints were constantly 
made by the inhabitants of the City of London that great 
stenches arose from the gully pits at the sides of the roads ; 
these upon being trapped caused the foul air to pass through 
the untrapped house-orains into the houses themselves, and the 
remedy proved more unsanitary than the original cause of 
complaint. The cure that then immediately suggested itself 
was the relief of the pressure of the foul air by making openings 
in the crown of the sewer, carrying shafts to the centres of the 
roadway and protecting these shaits with iron gratings, a prac- 
tice which has been steadily copied since the year 1840. 

These openings, however, were speedily found not to be all 
that was necessary, for in spite of them the foul air still entered 
the houses through the untrapped drains, and the object had 
not at all been attained. Consequently traps were introduced 
in order to break the continuity of the house drain ; first, the 
now old-fashioned brick pit, with slate or stone tongue, 
called a Mason's trap, and then the syphon; the seal was 
deepened, double traps were inserted and flaps were placed in 
different parts of the system in order to secure the isolation of 
the house. It is only of quite recent date, however, that the 
real secret of pneumatic separation, or isolation of the house, 
has been discovered, and this was done gradually — first, the 
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cascade action in the trap was introduced, and then the im- 
portant addition was made of leaving the soil pipe open for 
ventilation. This was followed by cutting off all connections 
between the drain and the waste pipes from sinks, baths, lava- 
tories, &C., and causing them to empty on to gratings, and other 
methods ; and then the pneumatic separation was devised, by 
which fresh air is introduced on the house side of the trap, and 
a current is thus constantly passing through the house drain, 
and with the help of the deep trap entirely cuts off the house 
from the common enemy, the public sewer, and renders it as 
completely isolated as modem sanitary science can effect. 

Owing to the varying level of the fluid in the public sewer, 
some escape must be provided for the air contained in it, other- 
wise one or more of the house-drain traps would be unsealed by 
the air as the fluid rose, and this can easily be effected by 
carrying a shaft of about 6 inches in diameter from the crown 
of tne sewer near its highest level to some convenient and safe 
height a^nst an adjoining building. One such shaft for each 
200 yards would be sufficient for nearly any ordinary street 
sewer to relieve the pressure upon the traps until long after 
the connection of the nouse-drain with the sewer was below the 
level of the sewage, and this would meet the requirements of 
the most violent rain-storm, and prevent the unsealing of the 
deep sealed traps. Should, however, a trap become unsealed, 
the open character of the house-drain and the traps of the 
water-closets, which should be of some simple wash-out pattern, 
would quite prevent the chance of entry of any of the foul sewer 
air into the nouse, and thus the sewer ventilation as it is called 
becomes perfectly unnecessary. 

Before proceeding further to discuss the question, it will be 
interesting to observe the following chronological list of dif- 
ferent methods which have from time to time been su^ested 
or actually attempted, not only for the purpose of ventilating 
sewers, but also for processes of destruction, retention or harm- 
less conversion of the different gases contained in the sewers. 

The list is as follows : — 

1840. Open shafts, as already described, were first intro- 
duced. 

1848 to 1853. Captain Shrapnel made a suggestion that 
high cast iron cylinders should be constructed over the sewers 
in which furnaces should be placed to consume the gases. 

Messrs. Warr and Armstrong proposed to build domes over 
the sewers from which pipes should conduct the foul air to a cen- 
tral gasholder, whence after purification it should be distributed 
for street lighting. Another proposal, about the same date, 
was that sewers should be hermetically closed, except at one 
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point where an air pnmp would extract the foul air and drive it 
through fire or a solution of chloride of lime. A suggestion was 
also made that coke factories should be established near the 
lines of sewers, and the gases therefrom passed through the 
ovens. 

1854. Sir Joseph Bazalgette, in London, successfully venti- 
lated a sewer on the south side of the Thames, by carrying 
pipes from the crown of the sewer into the tall chimneys of two 
factories. In another case, however, in Friar Street, where 
this was again attempted, an explosion occurred which led to 
the abandonment of experiments in this direction for a time. 
Mr. Gumey, in the same year, tried the effect of steam jets 
introduced into a sewer, but without any good result. 

1855. Mr. Mumby proposed that the gas lamp posts or 
columns at the sides of the streets should be used as sewer 
ventilators, but as these are only lighted at night Mr. Robins 
suggested that the posts should have trays mled with disin- 
fectants placed in them over which the sewer air should pass. 

1856. Shafts were erected at the ends of streets connected 
with the dead ends of sewers, and carried up the gable ends of 
houses. 

Furnaces in connection with these shafts were also recom- 
mended. 

1858. Mr. John Chisholm tried the effect of electrical or 
galvanic action upon the air in sewers, but without beneficial 
result. 

1866. Trays filled with charcoal were introduced by Sir 
Joseph Bazalgette and others into the ventilating shafts. 

1870. Sir Joseph Bazalgette successfully neutralized the foul 
emanations from a sewer by the introduction of trays filled with 
sulphurous acids. 

1872. Screens or flaps were placed in sewers to regulate the 
currents of air in them. Messrs. Johnson and Hill proposed 
that ventilation should be effected by connecting all tne house 
drains with the chimney flues. Mr. Miller suggested that the 
smoke from chimneys should be drawn into the sewers for the 
purpose of purifying the bad air in them, and at the same time 
of settling the Lonoon fog question satisfactorily. 

1873. GJeneral Scott introduced lime into a main sewer, with 
the result, to use his own words, that " the main sewer was per- 
fectly freed from stinking sewer gases.** 

Dr. Keates devised an apparatus for subjecting the foul air 
to the action of chlorine gas. 

1875. Mr. Parker, the surveyor of Poplar, England, patented 
a method by which air was to be forced into the sewer by the 
action of the wind impinging upon a cowL 
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Sir Joseph Bazalgette erected a ventilating chimney, sixty 
feet in height, with a furnace burning coke, when, to use his 
words, " It was found that about 1 per cent, of the sulphur was 
given off hy the coke, and acted as an efficient disinfectant." 

Mr. K Kumbold originated a method for passing the foul air 
through a spray of water introduced on all sides of the venti- 
lating shaft. 

In the same year, being struck by the absence of smell in an 
old sewer, in which quantities of stagnant sewage were giving 
off gases of decomposition, I came to the conclusion that this 
absence of smell arose from defects in the crown of the sewer, 
which allowed the foul air to be absorbed in the earth which 
covered the sewer. The outcome of this observation was the 
invention by me of what I have designated " The Sewer-gas 
Annihilator," the principle of which is based upon the well-known 
fact that earth has a powerful action in absorbing and deodori- 
sing any noxious gases or emanations arising from matters 
undergoing decomposition. 

In 1882 Mr. Eead^ the surveyor of Gloucester, suggested 
that all house drains should be used as up-cast sh^ts to 
ventilate the main sewers, for he argued that as the sewer was 
used for the benefit of owners of house property, so should they 
contribute to the ventilation. 

Mr. Harrington, the Mayor of Ryde, Isle of Wight, proposed 
in the same year a system by which air should be forced into 
the sewers by shafts furnished with cowls, his system bein^ 
somewhat similar to that proposed by Mr. Parker m 1875, and 
already described. 

1883. Mr. Rowan suggested the sub-division of the sewers 
into sections, so as to ensure their thorough ventilation, "each 
exhauster drawing from the inlets on either side of it, and the 
inlets consequently delivering air to the sewer in both direc- 
tions." The abstractor to be of special construction, and to 
perform a double function — abstract the sewer air, and burn 
and destroy any or^nic matters or germs contained in it, the 
sewer air being made to pass through a number of small tubes 
heated bv a gas jet. Mr. Rowan claims that not only is heat 
thus made to destroy the danger in sewers, but that fresh air is 
also admitted into them — the two most important points in 
connection with this question. 

No reference has purposely been made to the almost number- 
less exhaust cowls that have been from time to time introduced, 
for experience and experiment have shown that their effect has 
not warranted their adoption. Mr. Ellice Clark, of Hove, has 
made several experiments in this direction, and in a report which 
he published in January of last year upon the benefit to be 
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derived from what are known as Banner's oowk, he says ^' a 
greater velocity of air is obtained when the shafts have open 
terminations than when Banner's cowls are fixed npon the 
shafts," 

With regard to the systems of ventilation at present in vogue, 
that of open gratings in the centre of the streets is the most 
general. By a return recently published, it is found that out of 
sixty-six important towns in England, fifty-five of them adopt 
this system, and it certainly has the merit of being economical 
and simple, both in construction and maintenance, and it 
relieves the sewer from any air-pressure when its contents are 
running at a higher level than usuaL 

The system, however, does not comply with sec. 19 of " The 
Public Health Act, 1875," which states that sewers shall be 
ventilated ^' so as not to be a nuisance or injurious to health." 
The street gratings are an undoubted nuisance, as they unload 
their foul air under the level of our noses, and it is possible 
they may be injurious to health, for although on being lioerated 
the dangerous qualities of the sewer air are said to be diluted, 
dispersed, and rendered harmless and innocuous, it has never 
been satisfactorily proved that the atmosphere kills the disease 
£^rm should he he there lurking, or, if it does kill him, how 
u)ng is taken in the process; certainly not the short time 
elapsing on the joumev between the grating and the footpath. 
There is no doubt that excessive dilution lessens the risk of 
contagion, but the system does not seem successful unless 
immunity from nuisance and disease can be assured. 

It is said that where the sewers are in a good condition no 
nuisance arises from the ventilators ; if this is so, the question 
may fairly be asked if they are of any use in such cases, and 
whether the perfect sewer is not just as perfect without them. 
Advocates of the system state that it is unpossible to have too 
many openings, and thus open sewers would, no doubt, be the 
most desirable. The town of Leeds is frequently held up as a 
model in respect of the ventilation of its sewers; let us compare 
its death rate with that of the town of Bristol, where not a 
single sewer ventilator exists : — 

Leeds has a population of 15*2 per acre. 
Bristol „ „ 64*5 „ 

Leeds had a death rate for 1883 of 23-30. 
Bristol „ „ „ 17-80. 

Of this death rate those arising from the principal zymotic 
diseases were, as regards Leeds, 4*0 per thousand, as regards 
Bristol 1*1 per thousand. 

The Commissioners of Sewers for the City of London have 
for a long time felt that the open gratings were not all that 



Digitized by 



Google 



254 I80LATIOK TBBSU8 TENTILATIOK. 

could be wished, and have consequently, quite recently, passed 
a resolution to enable their officers to treat with builders and 
owners of property for the purpose of erecting shafts, either in 
the walls of, or against new and existing builmngs. 

Open shafts carried up to safe heights certainly have many 
advantages over the foul smelling gratings in the centres of the 
streets ; and the fashionable watering place, Scarborough, has, 
I believe, the whole of its sewers ventilated in this manner, 
there are, however, some objections to this system, which may 
be summarised as follows : — 

The want of fresh-air inlets, the expense, and the difficulty 
in obtaining permission to erect the shafts just at the points 
where they are reauired, and of course, in new streets that are 
being sewered, and other localities, there are no houses against 
which they can be fixed. 

The fresh-air inlets, as by Mr. Parker's and Mr. Harrington's 
systems, are an improvement, but they involve that great bug- 
bear to the ratepayer, extra cost ; and there would no doubt 
be some objections raised to obstructions of the kind being 
placed against the sides of the streets ; otherwise these systems 
have much to recommend them. 

The use of the rain-water pipes for sewer ventilation has 
often been justly condemned ; they not only cease to act as 
outlets during rain, but also carry more air into the sewer; 
and, from their position and possibly bad jointing, are sanitarily 
dangerous. The town of Carlisle, however, ventdates its sewers 
in tnis manner, there being upwards of 2,150 rain-water pipes 
in direct communicatioi) with the sewers. 

Charcoal trays are too well known to require any com- 
ment. 

Large hollow lamp-columns have many recommendations, but 
they cannot be extensively used, and unless the gas is constantly 
kept burning they are of but little use. 

JPipes carried from the sewer into neighbouring chimney 
shafts or under furnace fire bars is a practice that is gradually 
extending and has much to recommend it ; it is well known that 
the most potent destroyer of all forms of germinal life or 
organic matter at all stages of their development is heat, and it 
is probable that in this direction scientific purification of sewers 
will be eventually attempted. At Leicester there are upwards 
of thirty chimney connections which answer satisfactorily. 

The early dangers encountered by explosions in connection 
with this system seem to have been entirely accidental, and 
probably arose from the admittance of coal gas into the sewers 
from defective mains, and no recurrence seems to have taken 
place for many years. 
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With regard to special lofty shafts fitted with furnaces, these 
seem to be effectual under certain conditions, as, for instance, 
upon main intercepting or outfall sewers where there are few 
openings, as in the case of Brighton,* where a large shaft of 
this description has been in successful operation for some years ; 
but Sir Joseph Bazalgette proved several years ago, and sub- 
sequent experiments have confirmed his opinion, that the effect 
of such shafts upon the general system of sewers would be very 
ineffectual, as the tendency of the exhaust produced by such a 
furnace is only to draw in sufficient air to feed it from the 
nearest opening. 

In conclusion, I wish to lay the following points before you, 
in order that they may be discussed. 

Is the present system of open sewer ventilation in the centres 
of the streets satisfactory ? Does it comply with the require- 
ments of the Public Health Act, 1875? 

Do any of the systems which have been enumerated fulfil 
these conditions ? 

If the drains of all buildings are properly and efficiently 
trapped, ventilated, and the buildings thus isolated from the 
sewer, is any ventilation beyond a few reUef pressure shafts 



Should not this isolation of the house be made legally com- 
pulsory? 



Mr. DoBsoN said he must at the outset declare himself one of the 
opposition in dealing with this paper. It would be, he thought, going 
back to the system of twenty years ago. He believed that there 
should be from end to end a thorough ventilation of the sewers. In 
London, Liverpool, and large cities, it would be advisable that great 
lengths of sewers should be divided into sections. In his opinion the 
ventilation of sewers would not be complete imtil it was carried out 
upon the principle adopted in coal mines. 

Mr. BoQEBS FiBLD, M.Inst.C.E., qidte agreed with Mr. Boulnois 
as to the great importance, from a sanitary point of view, of having 
the houses isolated from the public sewer by means of an efficient 
system of " disconnection " ; but could not agree with his proposition 
that the ventilation of the sewers should be omitted. Mr. Field used 
the word ** omitted " advisedly, as he considered that the few small 
pipes which Mr. Boulnois proposed to have for relieving the pressure 
m the sewers woidd have such a slight effect that the ventilation 
might be practically said to be omitted. Mr. Boulnois' proposition 
was based on the assumption that every house drain in the town was 
efficiently "disconnected" from the sewer, but in practice this 
assumption would never be true. Even in the case of new houses it 
would be very difficult always to ensure perfect disconnection, and in 
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the ease of old houses it would be quite impracticable to do so. 
The odIj way in which such disconnection could be secured would 
be by a thorough house to house inspection, and by opening up 
the drains whereyer necessary. Leaving out of considera^on 
the difSiculty about legal powers, he was not aware of any town in 
the kiugdom which possessed a sufficient staff of competent sanitary 
officers to undertake such a task. If all the houses were not efficiently 
isolated from the sewer then the omission of the ventilation of the 
sewers would be very dangerous. 

Mr. STiBLnra, C.E. (Dublin), was of opinion that if the plan 
suggested were adopted aU the noxious gases in the sewers would be 
liable to be sucked into the houses by the heat of the fires and 
kitchen ranges. In Dublin it is inevitable that most of the house 
drains shall pass under the houses ; here also, in most instances, there 
are sunk basements, with narrow sunk areas, towards or beneath the 
pathways ; most commonly the drains cross beneath the kitchens, the 
walls have either no anti-damp course or none that is perfect, there 
is no impervious underfloor of concrete ; these, he should think, were 
conditions common to many, if not most, towns of importance. It 
has been suggested that the joints of the house drains and sewer 
pipes should be left open for about four inches wide at the top, with 
lumps of broken stone over such open joints to collect the subsoil 
soakage water ; this has much to commend it, especially in clayey 
and other retentive soils such as that in Dublin ; isolation as against 
ventilation is not to be recommended for adoption with these 
conditions. 

Mr. D. Emftaob (Margate) was of opinion that the best way to 
ventilate the sewers was by means of shafts carried from the sewer 
side of the drain traps to the top of each house ; by this means, 
owing to the number of shafts employed, air would be drawn in at 
the road gratings and discharged at a point high above all breathing 
places, the constant currents causing this outgo to be comparatively 
harmless. The great difficulty would be to procure the consent of 
house owners to these shafts being fixed ; but he felt sure that this 
system, if carefully carried out, would remove the evils now so often 
experienced. 

Mr. J. Wallace Peogs, Assoc.M.In8t.C.E. (London), thought that 
the paper would be valuable as indicating what had already been done 
in the question of ventilation of sewers. As mention had been made 
during this discussion of utilizing rain-water pipes for the purpose of 
ventilating public sewers, he thought that at a meeting of this kind 
it would be well to condemn in the strongest manner any such use of 
rain-water pipes. It must be obvious to anyone that the danger of 
ventilating a public sewer by the rain-water pipes, which, as we aU 
know, terminated in all kind of positions near windows, is very fifreat. 
There is not very much difficulty in ventilating a system oi new 
sewers carefully laid down upon the best modem principles and made 
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aelf-deansing. The difficulty of yentilation occurs in our older towns, 
where we have sewers of deposit acting as retorts for generating 
foul gases and where the weight of flow in the sewers varies at 
different times of the day. It is necessary to keep up a constant 
movement of fresh air in all parts of a system of sewers. The usual 
method of ventilating sewers is by openings at the surface of the 
road, and Sir Bobert Bawlinson, our president, has laid it down in 
his valuable " Suggestions " that ventilation should be provided for 
in all sewers at frequent intervals, not greater than 100 yards apart. 
The true principle of ventilation for sewers and house drains is to 
have the foul air constantly replaced by the admission of fresh air. 
A sewer must always have a constant current of air passing through 
it. There must be no resting places for foul air in a properly con- 
structed system of sewers. The question of sewer ventilation is 
intimately connected with the house drainage question, and I will 
endeavour to explain what I mean from a case occurring in my own 
practice. A town was sewered on the best modem principles, and 
the old house connections were made good to the new sewers. After a 
short time mat complaints were made about the ventilating openings 
at the surnce of the streets emittiog foul smells. Upon careful 
examination it was found that the old overflows of cesspools had 
been joined up to the new sewers, and the foul matters from the 
cesspools overflowed into the sewer. The remedy was to search out 
and entirely remove all cesspools, and carry the house drains direct 
into the sewers, without any such resting places. The sewage from 
houses should be carried away direct to the sewers and away to the 
outfall within a short time ; and if this is done there will be very 
little difficulty in dealing with the ventilation of sewers. As a rule 
the openings for the ventilation of sewers and drains are much too 
small, and there are not sufficient of them. The value of ample 
ventilating space along a public sewer recently came under my notice, 
where I was called in to examine into the cause of bad smells along 
the public road, emanating from the sewer. For the purposes of 
examination I had several holes of large size made along the course 
of the sewers and at frequent intervals. The foul air coming from 
ti&ese openings when first opened was very offensive, but afler the first 
day no nuisance was experienced at all, although in this case the 
sewer was laid very flat and the velocily of the flow of sewage was 
not much. 

Dr. Alfbed GABFBinrBB (Croydon) related an instance which had 
come under his personal observation, in which catarrh had been caused 
by emanations from an opening in a sewer, for it happened to himself. 
He recommended a thorough ventilation of sewers, and the placing of 
intercepting traps between the houses and the sewers in all cases in 
which it was found impossible to make the local authority do their 
duty by providing sewers which should not be sewers of deposit, and 
which would not then contain anything that could ferment and give 
out the result of sewage decomposition. He intended publishing a 
history of the case in which catarrh had been caused by the emana- 
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tions from a sewer. The oircumstanoes were very peculiar, and he 
belieyed that the subject was one which should be Adlj investigated. 

SirSoBEBT Bawunson, G.B. (President of the Congress), said that 
great care should be taken that the putrid matter and excreta from 
houses should be made to pass away instantly. Noxious gases 
. should be liberated from the sewers, and not allowed to remain and 
endanger the health of the inhabitants of the houses by entering 
them. The subject of the ventilation of sewers was one of vast 
importance, as in many cases where typhoid fever was found to 
prevail in cities it might be directly traced to this cause. He recom- 
mended that the sewers should be carefully made, kept perfectly 
clean, and carefully ventilated. 

Mr. BouLNOis (Portsmouth), in reply, said that he had accom- 
plished all he desired, in having by his paper led to such a large 
amount of instructive discussion upon this important subject. The 
whole point of his paper was the effective isolation of the dwelling 
house from the public sewer, and of course if this could not be 
effected his arguments fell through. He complained of the limited 
number of inspectors who were appointed under the different cor- 
porations. He was of opinion that they were entirely too few to be 
i&ble to accomplish, in anything like a thorough or satis&ctory man- 
ner, the proper supervision of house drainage, or the rest of the work 
required (^them. 



On " The Necessity for Efficient Ventilation of Sewers^'* by John 
Collins, F.C.S., F.G.S- 

It is not difficult to realise how readily the public mind lends 
itself no less to an unlimited sense of security than to a gross 
and unreasoning panic; and it has been so exercised in both 
ways on this subject during a very recent period. 

It has seemed to the writer, who has for some years been 
studying the subject, an opportune moment, when zymotic dis- 
ease again threatens us so directly, to direct attention to the 
subject of this paper. 

W hen we are assured that adequate ventilation is necessary 
to health, and that it is so for the purpose of effecting changes 
in the atmosphere we breathe — of removing effete and noxious 
matters no less than for the supply of fresh air and its con- 
tained oxygen — ^we might be expected to pay more attention to 
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the subject than Is commonly found to be the case. It is no 
less evidently true that a constant and sufficient supply of fresh 
air and a removal of waste matters is as essential to our comfort 
as to our health. 

All organic matter is subject to change, and to what is com- 
monly called decay or putrefaction. This putrefactive process 
may destroy living organisms, and so destroy the germs of dis^ 
ease. But it is also true thai^ under certain conditions^ it may 
actually produce other germs. 

In ordinary putrefaction of organic matters the azotized com* 
pounds are decomposed with evolution of nitrogen, giving rise 
to nitrates and nitrites, as the supply of oxygen is plentinil or 
otherwise. The carbon is oxidised, forming carbonic dioxide, 
while considerable quantities of sulphuretted hydrog^i and of 
carburetted hydrogen are evolved. 

Our modem system of sewers is intended effectually to 
collect and carry away alike from dwelling and workshop all that 
is used up, decaying, noxious, or even hurtful and dangerous. 
Hence we may assume for sewage that it will contain aU these 
matters in a solid, liquid or gaseous form. 

The organic matters therein are all more or less putrefactive, 
and consi^ntly give off large volumes of the gaseous products of 
putrefaction. 

These "sewer gases," as they have been termed, are ever 
present in greater or less quantity, and I am desirous in this 
paper to direct your attention to. them, and to the absolute 
necessity for providing for them and for dealing with them. 

They certainly seem to produce greater evils, more sickness, 
than would at nisi sight appear ; and it is a well-observed fact 
that more sewer gas is evolved from liquid sewage than, under 
similar circumstances, from an equal amount of solid excre- 
mentitious matter. It is further ascertained that water assisi*^ 
most rapidly the growth of most organisms. 

These gases are most noxious — they contain a "stinking 
vapor" which is in the highest degree offensive, and which 
inhaled produces headache, giddiness, and nausea. 

Certain fevers have been directly traced to them. They 
alwajB include that poisonous product of decomposition, sulphu- 
retted hydrogen. 

Several samples of liquid sewage have been examined, and 
are found to give, of gases in solution 36 to 75 cubic inches per 
imperial gallon. Of these 

Carbon dioxide = 34 ... 70 7o 

Sulphuretted hydrc^n... = 0*9 ... 3*5 „ 

Ammonia = 0-003 ... 0-0048 „ 

Marsh gas, &c Not determined. 
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On fermentation setting in the sewage is decomposed, and we 
get liberated gases, shewing — 

Carbon dioxide ... 17*4 ^^/^ 

Oarburetted hydrogen 70-9 

Nitrogen 10*07 

Sulphuretted hydrogen 2*3 „ 

Ammonia 0*0046 „ 

It is obvious that these gases must, by some means or other, 
obtain egress from the sewers, and they will effect this in face 
of the greatest obstacles. They find the smallest vent ; they 
dissolve in water, to be liberated under other conditions ; they 
percolate through the earth; they rise through "sink" pipes 
and rain-water butt overflow pipes as surely as they are formed 
day by day ; — this, of course, in default of our providing an 
outlet for them where we may get rid of them with the mini- 
mum of evil consequences. 

It is a fallacy of the most dangerous kind to say that sewer 
gases are no longer hurtful when they are no longer offensive 
to the sense of smell, for there is no necessary connection be- 
tween bad odours and zymotic poisons. There may have been 
oxygen enough available to prevent disease, while there may 
not have been sufficient to prevent smells which nauseate and 
cause sickness. 

The pestiferous matters which float over the African coast, 
the Indian Sunderbund, the Algerian plain, the Pontine marsh, 
and the English fen is not offensive to the nose though deadly 
enough to the body. And there are many horrible stinks that 
have no power to produce any disease. 

It must be remembered that these gases are effluent at normal 
temperatures, and it will readily be seen how the increased heats 
of summer assist their increased evolution. 

It is most difficult to say what is their condition and what 
the amount of their dilution which may cause sickness ; but of 
this much we are certain, that a free admixture of air will kill 
all the germs of putrefaction and of disease ; or if it does not 
kill, it so weakens them as that they are harmless. 

Does not this fact alone teach the absolute need of effecting 
all that is possible in the immediate aeration of sewage by 
plentiful ventilation and every other available means ? 

One danger, which has only of recent years faced the dwellers 
in our large manufacturing towns, is found in the closed cellar 
dwellings. These dwellings were compulsorily closed by the 
sanitary authorities of the day. They were closed arbitrarily 
and summarily. No compensation was offered or paid for loss 
of rental. Tliev were found in the lowest districts, and manv 
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of them were closed ere it was incumbent on the owner or 
occupier to trap the sewers therein. Thus it happens that the 
old sewers of many of these disused dwellings are still open. 

The timber and the glass of door and window have long given 
way in most cases to i^ugh bricks and to still rougher boarding 
of the cheapest kind. The only " through draught " or venti- 
lation which is possible is by the more highly heated and more 
open room above, through and by the accidental chinks and 
crevices in the floor of this occupied room. 

The power for evil of these gases is here surely enhanced, 
for the damp and semi-foetid atmosphere of the disused cellar is 
saturated with the sewer ^ and its contained germs. That 
this is no imaginary evil is shown by the fact that in over 
68 per cent of these closed cellar dwellings the air from which 
has been examined, it was found so saturated with sewer gases. 

That there should be found to exist an intimate connection 
between badly drained and ill-ventilated slums with their over- 
crowded, unwashed, underfed populations, and with an addi- 
tional, though readily removable, danger like these ^'closed 
cellar dwellings " in their midst^ and the constantly recurring 
outbreaks of epidemic disease is not surprising. 

It is one oi the objects of sanitary science to remove such 
blots on our civilization, and it must be to our satisfaction that 
we may feel we do something to this end by directing the force 
of public attention to them whenever they exist. 
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On " Dublin Main Drainage Out/allsy* by John Purser 
Griffith, M.Ih8t.C.E. 

In discussing the question of the most advantageous position 
for the outfall of a main drainage system for Dublin, I think it 
may be assumed that main drainage is necessary, and that the 
objects of such a scheme are to purify the River Liffey and 
remove the sewage to such a distance that it shall no longer be 
a nuisance to Dublin or its suburbs. 

That main drainage is a necessity has been admitted, firstly, 
by the action of the Corporation in promoting a Bill for the 
purpose, after having spent years in discussing every possible 
alternative ; secondly, by the action of Parliament in sanction- 
ing that Bill ; and thirdly, by the recommendation of the late 
Boyal Sanitary Commission for Dublin. 

For the information of those not acquainted with the histoiy 
of the Dublin Main Drainage Scheme of 1871, it may be 
desirable to describe briefly its principal features. 

By the Dublin Main Drainage and Purification of the Liffey 
Act, the City Corporation were authorised to borrow £350,000 
for constructing a system of high and low level intercepting 
sewers, terminating in a single outfall at the end of the North 
Bull Wall, at the north side of the entrance to Dublin Har- 
bour. 

The district to be drained consisted of the City of Dublin, 
and the townships of Pembroke, Bathmines, Kilmainham, and 
Clontarf , and the outfall sewer was designed to provide for the 
discharge of more than 7000 cubic feet per minute. 

As the position of the proposed outfall affected the interests 
of the port, protective clauses were inserted in the Act, at the 
instance of tlie Dublin Port and Docks Board. 

Two of these clauses deserve special attention. The first 
limits the time for the discharge of sewage from one hour after 
high water to one hour before low water, or during four hours 
of the ebb, and the second prohibits all solid matter or deposit 
from being discharged into the river, harbour, or bay. 

Both these clauses are of vital importance to the port. Under 
no circumstances can those who are responsible for the main- 
tenance of the navigable channel sanction works which may 
result in irreparable damage to the harbour entrance across the 
bar. 
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In all such cases the onus of proof that works of the kind will 
not be injurious must rest with the promoters, and the Con- 
servators of the Port are justified in insisting on every possible 
precaution being taken to prevent injury to the navigation. 

Naturally such restrictions as those introduced into the Act 
of 1871 would add largely to the cost of the works. The limit 
of time for discharge necessitates large storage accommodation ; 
and the removal of all solid matter requires costly appliances 
and heavy working expenses. 

The main drainage works were tendered for in 1873, at a 
time when almost every material used in the construction of 
such works had risen to " enonnous and exceptional prices," and 
the lowest tender received was over £775,000. As this far 
exceeded the borrowing powers authorised by Parliament, the 
plans were recast, with a view of reducing the cost. Early in 
1874 tenders for the revised scheme were received, but the 
lowest tender was still in excess of the borrowing powers, and 
finally the scheme was abandoned on account of tne financial 
difficulties involved. 

The failure of the Dublin main drainage and purification of 
the Liffey scheme was shortly followed by the promotion of a 
separate drainage system for the townships of Rathmines and 
Pembroke. Both these districts had been included in the 
Dublin main drainage area. 

Under the advice of Mr. Richard Hassard, the joint town- 
ships sought and obtained Parliamentary powers to construct 
an outfall for themselves at the White Bank, discharging into 
the Liffey about one mile inside the harbour entrance. 

The plea upon which Parliament was asked to grant these 
powers was, firstly, the inaction of the Corporation ; secondly, 
that legal proceedings were threatened for suffering the sewage 
of the townships to flow into the river Dodder ; and, thirdfy, 
that the townships had prepared, and were willing to under- 
take, an independent scheme, which would divert the sewage 
from the Dodder, and conduct it to an outfall removed from 
resident population, and leading directly to the sea. 

The area of the joint townships is about 3,200 acres ; their 
population in 1871 was 42,000, and the estimated quantity of 
sewage to be discharged 180,000 cubic feet in twelve hours. 

In the Act authorising this scheme, as in the Act of 1871, 
the Port and Docks Board obtained clauses for the protection 
of the port. The most important of these refer to the limit of 
time for the discharge of sewage, the payment of an annual 
subsidy for any dredging necessitated by the discharge of 
sewage, and an indemnity of the Port Boara from all responsi- 
bility for nuisance created by the outfall. 
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The purification of the Liffey formed naturallj one of the 
most important subjects brought before the late Royal Sanitary 
Commission, and it is a matter of the utmost importance to 
remember that the commissioners in their report clearly state, 
" We are of opinion that the River Liffey and the port and 
harbour of Duolin ought to be freed from pollution, and that 
the sewage of the entire city and its suburbs ought to be so 
disposed of as no longer to coastitute a nuisance within the 
•River Liffey and Harbour of Dublin." 

Of the five schemes for the main drainage of Dublin laid 
before the Roval Commissioners, three were rejected because, 
using the words of the report, " though intended to purify the 
River Liffey, they did not provide for carrying the sewage out 
of the harbour, but proposed to discharge it within the limits of the 
port, and consequently would not purify the port and harbour." 

I wish to lay particular emphasis on this opinion of the Royal 
Commissioners, as I firmly believe that any scheme carried out 
should fulfil these requirements. 

When the Royal Commission sat in Dublin the Rathmines 
and Pembroke main drainage works were in course of construc- 
tion, and it was considered by the Commissioners that the 
drainage of these townships might be excluded from any scheme 
dealing with the drainage area of Dublin. 

We have now, however^ had several years* experience of the 
actual working of the Rathmines and Irembroke main drainage 
system, and the results prove the truth of the predictions that 
this scheme would result in the pollution of the lower reach of 
the river Liffey, and that a great proportion of the sewage 
would never get out to sea, but be carried by the flood-tide on 
to Clontarf strand. 

The experience of the past summer seems to me to put this 
beyond the region of doubt, and so thoroughly impressed am 1 of 
the injurious character of the pollution caused oy this outfall, 
that I believe no scheme will satisfy the conditions laid down 
bv the Royal Commissioners unless it deals with the drainage 
of Rathmines and Pembroke, and intercepts the sewage at 
present discharged at the White Bank outfall, and thus frees 
the river and harbour of Dublin from pollution. 

The main drainage scheme approved by the Royal Com- 
missioners was that of Mr. Neville, the city engineer, whose 
thorough knowledge of the drainage of the city gives his 
opinion great weight, especially as regards the construction of 
high and low level intercepting sewers through the city. 

His proposal, as laid beiore the Commission, was the same as 
that of 1871, with, however, some modifications, chiefly due to 
the construction of the Rathmines and Pembroke works. The 
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capacity of the sewers was reduced, and the onnssion of the 
large storage reservoirs on the North Bull appeared to be con- 
templated. As the Port clauses of 1871, relating to the period 
of discharge, and the total removal of solid matter out of the 
sewage before its discharge at this outfall, must be introduced 
into any Act authorizing this scheme, I am at a loss to under- 
stand how the storage reservoirs can be omitted, and the saving 
of £50,000 referred to in Mr. Nevill's evidence effected. The 
proposal seems based on the idea of a siqiilarity between the- 
Eathmines and Pembroke outfall and that at. the end of the 
North Bull wall. The cases are totally different, for at the 
White Bank any deposit from the outfall can readily be dealt 
with by dredging, while at the North Bull outfall no dredging 
could be done, and therefore the Port Board could accept no 
money subsidy as compensation for such deposit. 

There can be no doubt that but a small portion of the sewage 
discharged from the Rathmines and Pemoroke outfall finds its 
way out of the harbour, and consequently that any deposit from 
the outfall will be found in the river channel or on tne banks. 
.If in the river channel it can be dredged, while if it deposits on 
the adjoining strands it becomes a nuisance to the neighbour- 
hood, but not an obstruction to navigation. 

Both these contingencies are provided for by the Port clauses 
in the Rathmines and Pembroke Main Drainage Act. The first 
by a payment of about £250 a-year for dredging, and the second 
by a saving clause indemnifying the Port Board from all 
responsibility for nuisance created oy the drainage works. The 
North Bull Wall outlet differs entirely from that at the White 
Bank in this respect, that for no money consideration could the 
Port and Docks Board undertake the responsibility of permitting 
any discharge which might create deposit in the neignbourhood 
of the bar. 

Now, from our present knowledge, it seems certain that a 
large proportion of the sewage discmurged from the North Bull 
oatfall will not go beyond the bar, that during neap tides it will 
xetum into the harbour and Bow up on Clontarf btrand, con- 
verting this Strand into a pestilential slob of about 1,600 acres 
in extent. We can scarcely imagine what this means. Possibly 
if we remember that the area of the bed of the Liffey uncovered 
at low water, west of O'Connell Bridge, which is now so much 
complained of, is but the two-hundin^th part of the area of 
Clontarf Strand, an idea may be formed of what this nuisance 
will become in hot summer weather, with a light wind blowing 
in from the sea. In time it would simply become intolerable to 
the township of Clontarf, and, sooner or later, the outfall would 
have to be abandoned for a more distant one at Howth. 
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A Howth outfall has been talked of ever since Dublin main 
drainage has been seriously discussed, but Mr. Hassard has the 
credit of laying the details of a specific scheme with an outfall 
at the Nose of Howth before the Royal Commissioners. 

While disagreeing with him as to the position of the outfall, 
which I should prefer to be either at the Bailey or Drumleck 
Point, I think the principle of his scheme correct, namely, to 
pump the whole of tne sewage, and to have a constsmt discharge 
at the outfall, thereby requiring no storage. 

Mr. Hassard's proposal for the city drainage forms a striking 
commentary on his Kathmines and Pembroke scheme. Surely 
if the White Bank outfall fulfilled the conditions of a good 
main drainage outfall, it would have answered for the city also. 
The mere fact of having to pay the Port Board an annual 
subsidy, even equal to ten times that paid by the townships, 
would not be a sufficient reason for incurring the additional 
outlay required to carry the sewage to Howth, and the annual 
expenditure for pumping, amounting to more than £3,000 per 
annum. 

I do, however, believe that the removal of the outfall to 
Drumleck Point on Howth is fully warranted, as, although the 
interests of navigation can be protected by stringent clauses, 
such as have been inserted in the Acts of Parliament referred 
to, nothing short of this distant outfall will preserve the strands 
within the harbour of Dublin from sewage pollution. 

My object will be attained, if by freely expressing my own 
views, based on an intimate knowledge of the port and harbour 
of Dublin, those into whose hands the main drainage of Dublin 
may be entrusted are led to reconsider carefully the position of 
its outf alL 

The main drainage of Dublin and its suburbs is a work of 30 
much difficulty and magnitude that I believe it can only be done 
by the joint action of the city and surrounding districts. I would 
therefore suggest the formation of a main drainage board for the 
whole drainage district surrounding Dublin Bav, including 
Dalkey, Kingstown, Monkstown, Blackrock, Pembroke, Rath- 
mines, Kilmainham, Drumcondra, Olontarf and the city of 
Dublin, not necessarily with the object of discharging the sewa^ 
from all these districts by one northern outfall, but to ensure the 
proper drainage of each of these districts, and protect them from 
damage by the discharge of sewage from their neighbours' out- 
falls. As matters at present stand several of the townships 
cannot separately construct outfall works without injury to 
their neighbours. 

The results of the Rathmines and Pembroke Main Drainage 
Works should be accepted as a warning against further isolated 
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action* A very large sum has been spent on these works, which 
I am convinced must sooner or later be abandoned if the 
strands within the harbour of Dublin are to be freed from 
pollution. Combined action has already been successfully 
carried out in the case of the reconstruction of O'Oonnell 
Bridge and the building of the Swivel or Butt Bridge. The 
cost was defrayed by what is known as the Bridge Area, a 
district specially formed by Act of Parliament, extending far 
beyond the limits of the City, and surely the punfication of the 
Liffey and Harbour is even a work of greater importance to the 
districts surrounding the city of Dublin. 

In conclusion, I would briefly summarize the foregoing 
remarks. 

1. That it is necessary to free the River Liffey and Harbour 
of Dublin from sewage pollution. 

2. That to carry &is into effect, any main drainage scheme 
must intercept the sewage of the townships of Pembroke and 
Rathmines, as otherwise the Harbour of Dublin will still be 
polluted. 

3. That in the interests of navigation, the proposed North 
Bull outfall will necessitate large storage accommodation and 
costly appliances for removing all solid matter from the sewage. 

4. That the sewage will be brought back in large quantities 
on to Clontarf Strand during neap tides, thereby defeating one 
of the objects of the scheme, and causing an intolerable nuisance 
in the neighbourhood of Clontarf which must sooner oi: later be 
removed. 

5. That the great cost of the works on the North Bull Wall, 
and the storage accommodation necessary, would go a long way 
towards constructing an outfall sewer to Drumleck Point, at 
Howth, through which a constant discharge could be maintained. 

6. That to ensure successful results, the whole drainage 
district of the Bay of Dublin should be dealt with by a joint 
main drainage boara. 



Sir RoBEBT Rawunsok, C.B. (President of the Congress), observed 
that Mr. QrifBth was a representative of the Port and Docks Board, 
and might accordinglj take a view quite different from persons 
examining the question solely from a public point of view. 

Mr. Pabkb NsvUiLB (City Engineer, Dublin) spoke in support 
of his own scheme for bringing the discharge to the end of the 
North Bull Wall. Ample experiments had, he said, shown that the 
set of the tides would carry the discharged sewage away from the bar 
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without leaving any deposit on Clontarf strand or the bar. If Dublin 
were to be obstructed hj the Port and Docks Board, a very long 
period would elapse before a system of main drainage could be exe* 
cuted. At the present time the sewage flowed down the harbour 
towards the bar. An outfall commencing so far down the harbour 
as the end of the North Bull Wall must be less injurious to the bar. 

Mr. Patbiok Dotlb (Kingstown) remarked, with regard to the 
effect of the proposed scheme on Kingstown, that he was of opinion 
the harbour or surroundings would be in no way injuriously affected. 
For the sewage of Kingstown, to which Black Bock was now added, 
it was arranged to have an outfall near the end of the west pier 
of Kingstown harbour, discharging into thirty feet of water at 
low tide, and the current from the North Bull impinged against this 
point, and carried all away into the strong set of tide to the Mugglins, 
and this being so, he did not see of what use the drainage board, as 
proposed by Mr. Griffith, would be to Kingstown. They did not 
want it. To preyent the pollution of the Biyer Lifley was a matter 
of great importance and ihterest. Any well-derised scheme to effect 
it was most desirable. He considered that the Biver Dodder, polluted 
as it was from its source, draining a large basin with a considerable 
population, and discharging into the liffey at Halping Pool, tended im- 
mensely to add to the existing complained-of state of affairs, lodging all 
its filth and abomination on the foreshores up to the Pigeon House and 
on Irishtown Slobs. He believed the course of the Dodder could, 
with great advantage, be changed, and turned out on the Strand at 
Irishtown, and that thus a southern discharge for Dublin could be easily 
arranged, constructing a reservoir or reservoirs in the sandhills near 
the Poobeg, discharging all sewage matter at ebb tides, the current 
here setting strong for the west pier, Kingstown, and thence to the 
channel between the Mugglins and Dalkey Island. No doubt the 
abstraction of some scouring power from the Liffey might be advanced 
as an argument against this arrangement, bjut as the sewage would be 
delivered outside the bar, the loss was thus compensated for ; also 
changing the course of the Dodder, as suggested, would reclaim a 
large tract of Slobs, thus far recouping this outlay. Any fear of 
the adjoining foreshores being polluted could, without difficulty or 
expense, be avoided. He considered, that on the lines above sug- 
gested, a southern discharge for Dublin sewage was desirable, which 
he was not aware had as yet been brought under notice and considered. 

Mr. L. L. Macassbt (Belfast Water Works) observed that he had 
given some attention to the subject of sewage outfall in Belfast, where 
things were nearly as bad as in Dublin ; in &ct both those cities were 
in a very similar position as regards outfall. They had to depend 
on the sea for taking away the town sewage. In questions of this 
kind the harbour interests were generally set up as hostile to those of 
the general community. Schemes for sewage outfall were often 
blocked because a little more annual dredging might be thrown on the 
harbour authorities. This was too narrow a view to take when the 
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health of a large population was concerned. It would be much wiser 
policy were the town and harbour boards to pull together instead of 
acting in opposition, as is so frequently seen now-a-days when ques- 
tions of this kind are under discussion. Mr. Griffith had spoken in 
rather an unfavourable way of the scheme proposed by the city 
engineer for the disposal of the Dublin sewage. He apprehended 
that the sewage matter would be lodged on the Clontarf Sands, instead 
of being carried out to sea. Mr. Macassey had not sufficient infor- 
mation to enable him to go fully into the question raised by Mr. 
Griffith. This gentleman had given the meeting hi? conclusions, but 
had submitted no details or data to enable the members of the Con- 
gress to judge whether his conclusions were sound or otherwise. 
Mr. Griffith's views might be correct, but he had certainly failed to 
support them by any evidence. The city engineer had told the meet- 
ing that he had tested the currents near the proposed outfall at the 
NcHrth Bull, and the outcome of all the experiments made was clearly 
in support of the position selected for the out&ll works. * The city 
engineer had also given them full details on other matters connected 
with the scheme. This was intelligible to the Congress, and, on the 
data supplied it was possible to form some opinion. Mr. Macassey 
did not wish to be understood as advocating the scheme proposed by 
the city engineer as the best that could be adopted for Dublin. He 
had too little data in his possession to speak decidedly on this point, 
but he felt bound to say that in his opinion Mr. Griffith had entirely 
failed to prove that the city engineer's scheme was defective in the 
matter of outfaU ; in fact, Mr. Griffith's paper, if it had any positive 
tendency at all, went rather to support the views put before the meet- 
ing by tlie dty engineer. 

FW)f. r. DB Chaumont, F.B.S. (Southampton), one of the commia- 
aioners for inquiring into the condition of the Thames, unhesitatingly 
declared, in reply to Sir E. Eawlinson, that the discharge of crude 
sewage into a river should not be permitted under any circumstances. 
There could be no doubt that if a point could be found sufficiently 
distant from human habitations for discharging sewage into the sea' 
that would be a safe way of dealing with it. But careful inquiry and 
experiments should be made to ascertain if the currents would return 
any of the discharged matter. The primary question for a sanitary 
authority ought to be the getting rid of sewage as a public nuisance ; 
and the question of making money out it, which was too often made 
the primary object, ought to be r^;arded as very secondary. During 
one of their trips upon the Thames last summer to ascertain for 
themselves the state of the river, four out of the party of six (viz., 
three commissioners and the clerk) were seiaed with violent diarrhoea 
in consequence of the abominable stench, and if cholera had been 
prevalent at the time in London, the effects might have .been much 
more serious. 

Sir BoBXBT Bawui^sok, C.B. (President of the Congress), said the 
sewage tanks in London were originally constructed to equalise the 
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flow of sewage in the twenty-four hours, and it was laid down that 
under no conditions should the flow from the tanks take place until 
two hours after ebb tide had commenced, and thereby the volume 
of sewage collected during the preceding twelve hours would pass 
away to sea and not return. Either these tanks were too small, or 
the population had outgrown their capacity, because it was now found 
they did not answer their originai purpose. A recent inquiry was 
held to ascertain whether sanction should be given to the Metropoli- 
tan Board expending £160,000 to acquire increased tank accomoda- 
tion. Strong opposition was offered by the Conservators, and an 
appeal was made to the Home Secretary, which resulted in the 
appointment of the Eoyal Commission, of which Prof, de Chaumont 
was a member. Tanking was not a purification of sewage. He did 
not know that the Thames would be at all benefitted even if die 
tanks fulfilled their original purpose. Tanking sewage made it semi- 
putrid and capable of doing greater injury than if it were carried 
away immediately. Tanks would become more and more unnecessary, 
as that remnant of barbarism — ^macadam, disappeared from the streets. 
Macadam streets were simply a rude sort of mill for grinding stones 
into dust in summer, and into mud in winter. 

Mr. J. P. Gbotith (Dublin) in his reply, said it was suggested that 
he had viewed this subject solely in the interests of the Port of Dublin, 
regardless of those of the City. He, however, considered that the in- 
terests of the Port and City could not really be separated. In discus- 
sing the subject he had endeavoured to avoid taking a prejudiced view. 
His connection with the Port naturally gave him special opportunities 
for forming an opinion on this question, and he expressed his opinions 
in no captious spirit, but with the hope that they might induce those 
responsible for the execution of the main drainage of Dublin to 
investigate the problem afresh, so as to ensure that no scheme would 
be adopted without an adequate knowledge of the tides and currents 
of the bay. 

With certain restrictions as to the discharge of sewage from the 
North Bull outfall the safety of the Port might be ensured, but he 
believed that if this outfall were adopted the Harbour of Dublin 
would not be freed from pollution. Mr. Neville had referred to cer- 
tain float experiments in which the floats had invariably gone out in 
the direction of the Bailey, thereby proving that the sewage dis- 
charged from this outfall would be carried out to sea. That in itself 
indicated that these experiments were too limited. If float experi- 
ments were to be relied on, and he knew of no better evidence as to 
the direction in which sewage would be carried by a current, such 
experiments must be made systematically at all hours through neap tides 
as well as springs, and floats started from the proposed outfall must be 
traced not only on the ebb tide but through the following flood tide. 
Such a set of experiments, although involving a large expenditure of 
time and money, would be of immense advantage ui the interests of 
the City of Dublin. 

These experiments would, he believed, prove that a large proportion 
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of the sewage discharged from the North Bull outfidl would be 
carried towanls Kingstown by the ebb tide, and return into the har- 
bour by the flood tide, and be carried upon Clontarf Strand. 

The experience gained by the London Main Drainage Works 
should not be lost sight of. The result of not having carried the 
out&U sufficiently fiu from London was now evident from the 
polluted condition of the Thames, and costly works were in contem- 
plation to remedy this defect. 

If the North Bull outfall proved a failure no extension of it would 
be possible, and the only remedy would then be to abandon the 
oostly works constructed along the North BuU Wall and carry the 
outfall to Howth. The necessity for reservoirs had been challenged 
on the ground that those in London had not been successful. The 
evidence given before the Boyal Commission on the Metropolitan sew- 
age by Sir Joseph Bassalgette, showed that the reason of their want of 
success was insufficient capacity, and that the Metropolitan Board of 
Works were prepared to expend £160,000 on their enlargement. No 
attempt was made in London to remove the solid matter before dis- 
charging the sewage into the Thames. This would however, in the 
case of the North Bull outfall, be essential in the interest of the Port 
of Dublin. 

He wished to lay great emphasis on the advantages of a Main 
Drainage Board for the City and its suburbs, both on the north and 
south sides of the bay. The townships of Blackrock, Monkstown, 
Kingstown, and Dalkey, were at the present moment suffering from 
the evil effects of dirided authority in the matter of main drainage. 
If some of the drainage schemes proposed for these districts were ever 
carried out, not only would the results be unsatisfactory to themselves 
but injurious to their neighbours, and probably prove a fruitful 
source of litigation. 

Mr. Cotton had asked what the extra cost of the Drumleck outfieJl 
would be over that at the North Bull, and what advantages it had 
over that of Mr. Hassard. 

The cost would not exceed the estimate for the North Bull outfall, 
including reservoirs, by more than £50,000. 

The great objection to Mr. Hassard's proposed outfall was that it 
would be practically impossible to obtain permission to construct the 
outfall so dose to the town and harbour of Howth and the most 
populated part of this seaside resort. Whereas no great opposition 
would be nused to Drumleck, and the discharge would be into the 
Bosley Channel, where the tide sets for nine hours to the eastward. 
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On " House Drainage in Connection with Town Sewere^* by 
Geobgb Benjamin Nichols, F.S.A., F.G.S., F.R.M.S. 

In introducing the subject of house drainage connection on 
to the main sewers of a town, I think it will be admitted by 
everyone professionally connected with sanitary works, and 
others who take an interest in sanitary regulation, that this 
is a matter of the most vital importiance, not only to the 
health of the individual inhabitant householders, but to the 
public at large. 

I shall enoeavour to bring the subject before yon in as brief 
a manner as is possible, consistent with the various details con- 
nected with this branch of our sanitary regulations, and at 
the same time to lay before you some of my experience of 
recent date in connection with the sewerage of towns of 
large populations. 

1 on will agree with me that the subject is of sufficient 
importance with regard to the proper construction of a 
perfect system of sewerage that any remarks or information 
that can be brought to bear on the matter is well worthy of 
our consideration at the present meeting of the Sanitary 
Congress, and I trust the introduction of the subject will 
lead to a discussion which may tend to the interest of the 
Sanitary Institute of Great Britain, of which I have the 
honour of being a member, and of those engaged in sanitary 
pursuits, and also to the welfare of the public 
• We are fully aware of the large sums of money which have 
been expended in the construction of a system of sewerage for 
most of our large towns in England, and of the great care 
generally exercised by the town authorities to have the work 
well laid out and well constructed, and likewise we are aware 
of the care bestowed by the engineers of the Local Govern- 
ment Staff as inspectors who examine the various schemes 
brought under their notice and the value of their reports 
thereon, and how carefully these are considered by the chief of 
the engineering staff — I allude to our highly-esteemed and 
eminent friend Sir Robert Rawlinson. 

It has been frequently observed how the skill of the engineer 
in laying out a scheme of sewerage is frustrated and his work 
condemned, not only during the progress of the work, but when 
it is completed, and proved to act in the most admirable man- 
ner for the use and benefit of the inhabitants, works on which a 
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lar£re expenditure has been added for the purpose of properly 
ana penectly facilitating the discharge of the drainage from 
the houses and premises on to the main sewers in order to 
preserve them from injury and to insure that they should 
properlyperform the work allotted to them. And what do we 
find? Tlbat there the work as regards its sanitary functions 



Now, it is upon this most important feature in a scheme of 
sewerage that I have ventured to request your attention, *^ and 
for this reason." In many cases, the engineer having completed 
his scheme and handed it over to the authority, in every respect 
satisfactory, is afterwards blamed, and his scneme condemned, 
because of the neglect of the authority in not providing and 
insisting on the work of the house connections being carried 
out in oue time and proper progressive order ; and what is still 
more to the point, with proper and suitable materials, necessarily 
required in accordance witn what the scheme demands for its 
success, and sometimes necessitated under the peculiar circum- 
stances of the locality. 

In all cases the work should be done under the control and 
supervision of a thoroughly qualified person paid by the 
authority, in accordance with a reasonable code of Bye iLaws, 
specially adapted to be suitable to the district and the require- 
ments of the scheme, and regulated by a fair schedule of prices 
based upon the cost of material and labour. 

It is, nowever, a pleasing thing to be able to record that as 
far as I have been able to ascertain, with very few exceptions, has 
the work of town sewage, when intrusted to a qualifiea engineer, 
been a failure as regards the main works of the sewers them- 
selves. But it is a source of regret that we find, in too many 
instances, an authority having laid down, at a great expense, a 
scheme of sewerage most admirably adapted to their district, 
consider that they have done their duty and all that is required 
of them, and the important work of the house connections is 
left to be done by the owners of the property, just as they 
please, the result of which is, as we are all fully aware, one of 
the greatest hindrances to the success of the best laid out scheme 
of sewerage that can be imagined. 

To go into the multifarious details with which we are, I regret 
to say, but too familiar, would be only taking up our valuable 
time. Town surveyors know too well, from their own personal 
experience, these various defects, and the humorous dodges (if 
I may make use of the expression), exercised by the lower classes 
of builders, whose only oDJect is to get the work done anyhow, 
so that they can say the premises are thoroughly drained and 
connected on to the main sewer. 
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With regard to my own experience of these matters I can 
only say, and I say it with great reluctance, that if the engi- 
neers of works or the duly appointed surveyor to a corpora- 
tion, or an urban or rural sanitary board shows a disposition 
to insist on the work of the house draina^ being properly con- 
nected on to the sewers, and with suitable materials adapted to 
the particular circumstances of the case, he more than often gets 
himself into trouble. The owners of property, as a rule, object 
to have their premises interfered with under any special rule, 
and they consider they know what ought to be done to. their 
own property better than any one else can tell them, and that 
having to pay for the work they have a right to employ whom 
they like and get the work done as cheaply as possible, and any 
expostulation by the sanitary officers is at once complained of 
to members of the authority (who may or may not happen to 
be friends), which often leads on to a series of public meetings 
to condemn the action of the local authority on the grounds 
that if insisted upon it is interfering with the rights and privi- 
leges of the ratepayers. 

1 have maintained, and still maintain, that all schemes of 
sewerage should be designed and constructed to receive the 
house drainage in the most perfect manner, and that so soon as 
the sewers are ready to receive the sewage the owners of pro- 
perty should be compelled to carry out a perfect system of 
house drainage and connections to the sewer upon one principle, 
such principle to be maintained and supported by the authority 
and under their entire control, and any deviation therefrom 
should be subject to the highest penalties the legislature can 
enforce. 

In two instances on some extensive works in England on 
which I have been engaged I adopted this principle, and I was 
supported by the chairman and a majority of the members of 
the authority. But the expense of having the work done in a 

f ►roper manner and arranged to be carried out by the contractor 
or the main works, under a special schedule of prices included 
in his contract, led to complaints by some of the inhabitants, 
not on account of the manner in which the work was carried 
out (which, I may mention, was being carried out under the 
superintendence of the resident engineer in charge of the 
works), but on account of the cost. Some of the so-termed 
independent ratepayers condemning the action of the authority, 
simply on the grounds which I have referred to, and this ar- 
rangement was abandoned. Anyone was allowed to carry out 
the work in a manner after his own fashion, by the most 
ignorant of workmen, with the cheapest of materials. The 
junctions in the sewers were never looked for, and the sewers 
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consequently got broken into, and damaged to such an extent 
that, in many instances, they became partially blocked. 

We are all aware that the local Government Board recom- 
mend the advance of capital to carry on these sanitary works, 
and, in doing so, I am of opinion that they would do well to 
insist that me house drainage and connections should be made 
to form part of the whole scheme of sewerage, and hold the 
authority responsible for this work, which, in every instance, 
should be carried out under the supervision of thoroughly quali- 
fied o£Scers. If such a state of things could be accomplished 
under some enactment, we should have our habitations in a 
healthy condition, and be free from the effects of sewer gas, 
and the mortality reduced to a state which would not only 

fladden the hearts of those for whom the work was performed 
nt of the whole community. 

[For discussion on this paper seepage 302.] 



On ^^Domestie. Drainage in Dublin^'^ by W. Kate Parry, 
M,A,, Engineer to the Dublin Sanitary Association, Ex- 
aminer in Sanitary Engineering, King and Queen's College 
of Physicians, Ireland. 

So much has been written on the subject of drainage, during 
the last few years, that the topic has become somewhat thread- 
bare ; and when Sanitary Protection Associations are springing 
up in every town, it may reasonably be asked what features of 
special interest can be claimed in connection with the drainage 
of Dublin houses to warrant the intrusion of this paper into the 
limited time at the disposal of our section. 

The object of the following remarks is two-fold — firstly, to 
show to the members of the Congress that the proper machinery 
exists in this city to enable the residents to ascertain, for a 
moderate fee, the sanitary condition of their dwellings, and to 
afford them disinterested advice and assistance in remedying 
defects ; and, secondly, to suggest some of the practical diffi- 
culties which assail tne engineer in his endeavour to improve 
the existing arrangements. 

In the year 1883 the Dublin Sanitary Association, which had 
for some considerable period been engaged in promoting sanitary 
reform, resolved to add to its other important functions the 
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duties connected with sanitary protection. The necessary rales 
were f ramed, a scale of fees was decided upon, and the writer was 
appointed Engineer to the Association and sent to Edinburgh 
to examine and report upon the working of the Sanitary Pro- 
tection Association in that city. During the fourteen months 
which have elapsed since similar work has been undertaken here, 
some seventy inspections have been made, chiefly in Dublin 
County and City. This number, although far below what 
might reasonably have been anticipated, may be considered a fair 
inauguration, and each succeeding quarter shows a steady increase. 
Hitherto no attempt has been made to secure for the members 
the benefit of periodical inspections, but the committee is fully- 
alive to the importance of this step and have it in contempla- 
tion. 

It is hardly necessaiy to point out that the essential difference 
between the system of sanitary protection adopted by the 
association and others offered to the public is, that with the 
association there is nothing to be gained by putting the house- 
holder to unnecessary expense, as the fees both for the report 
and for the necessary supervision of any alterations that may be 
suggested, are fixed, and do not represent a percentage on the 
expenditure ; and when members do not see their way to adopt 
all the recommendations, assistance is rendered to enable them 
to secure, at the least possible outlay, comparative immunity 
from risk. 

Turning to the second object of this paper. Dublin, while 
in many respects it resembles other towns, presents some special 
features which demand exceptional treatment and entail corre- 
sponding difficulties. 

Those who have read the Report of the Sanitary Commission 
which sat in Dublin in 1879 will understand that although 
much has been done to improve the condition of the main 
sewers, they cannot be said to be satisfactory ; many of them 
are of an obsolete section and encourage the retention of 
sewage ; others are tide-locked to such an extent as to interfere 
materially with their efficiency ; while in other cases the 
position of the sewer is open to the gravest objection. As an 
instance of the last-named defect, it may be stated' that in a 
leading street the main sewer runs parallel to, and partly 
beneath, the fiank wall of one of the houses, and actually flows 
beneath the centre of the floor of the meat larder. The writer 
has seen the water of the Liffey bubbling up through the 
surface traps in the areas of the Four Courts, in spite of 
precautions which exist in the shape of a flap valve and a 
Penstock. Houses situated on the quays are periodically sub- 
jected to this tidal influence, which carries back the sewage and 
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compresses the gas to such an extent that traps can hardly be 
expected to offer an effectual barrier to its entrance. 

Another difficulty arises from the fact that, as in other old 
towns, the house-drains in Dublin were formerly constructed of 
brickwork or rubble, tiles and flags, and the sewers are conse- 
quently not provided with suitable junctions for the reception 
of the pipes which are replacing the old-fashioned built drains. 
The connection between the pipe and the sewer cannot, there- 
fore, be regarded as satisfactory, and in many instances it is 
feared that through the carelessness of workmen the wall of the 
sewer is not securely built up round the pipe, and the subsoil, 
for this reason, may become saturated with sewage. 

Another cause operates more powerfully in the last-named 
direction, and it is this : that the drain-pipes which are laid by 
the Corporation workmen beneath the roadway, between the 
house and the sewer, are not jointed either with cement or 
clay, and a considerable portion of the liquid which passes into 
them must of necessity escape into the ground. 

In connection with the last remark it is instructive to note 
that when the Dublin Port and Docks Board were repairing 
one of the quay walls they came upon the gravel which under- 
lies that portion of the city, and the air of the diving bell in 
which they were working became charged with sulphuretted 
hvdrogen to such an extent as to become almost irrespirable. 
Whether the presence of this gas is to be attributed to sewage 
or to other causes I must leave to the chemists to determine. 

The sub-soil drainage of city houses has hardly been dealt 
with satisfactorily. Since the introduction of the Vartry into 
Dublin the wells have fallen into disuse, and the level of the 
sub-soil water has risen. The old-built drains permitted this 
water to percolate into them through the interstices of the 
walls and covering flags, and carried it off to the sewers, but 
the would-be sanitarian steps in, with the salt-glazed socketted 
pipe with cemented joints, and makes no provision for the 
removal of this water ; the consequence is, that the basements 
of many Dublin houses are found to be more damp than under 
the former conditions. No doubt the problem is beset with 
difficulties, because while on the one hand we must guard 
against sand or loam being carried along with the water into 
the pipe drains, if any connection is made with it, on the other 
hand precautions must be taken to prevent the sewer gas 
escaping at the connection, and polluting the ground air in the 
neighbourhood of the house. 

In addition to the foregoing there are the difficulties which 
must be grappled with in every case where a reformation in 
house dramage is attempted. Foremost amongst these may be 
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placed the intercepting trap between the house drain and the 
Bewer. We are all familiar with the many forms of trap which 
have been designed for this purpose, but tne problem can hardly 
be said to have been, as yet, satisfactorily solved. What is 
required is a trap which is not liable to choke, and which can 
be readily cleaned out, having an effectual water seal and yet 
holding as small a quantity of water as possible, which should 
be changed with every flush. What is round to exist in most 
cases is a running syphon, a man-hole syphon, or a Buchan 
buried underground in some unknown position, the existence of 
such a trap not being suspected until a stoppage occurs, and 
liquid sewage begins to well up through the surface gratings in 
the areas. If we are asked whether there is any interceptor 
which can be relied upon to do its duty without attention for a 
number of years with unimpaired efficiency, we must at present 
answer, " No I " 

The second point of importance is the ventilation of the drain. 
Upon what are we to rely to set the air in motion, and what 
should be the direction of the current t The course which is 
usually adopted is to arrange the fresh air inlet near the inter- 
cepting-trap in the front of the house, and to carry up the soil- 
pipe f ml bore to the roof, to act as a foul air outlet, out there 
are some obvious objections to this device. In the first place, 
the area of the cross-section of the soil-pipe is seldom more 
than one-half that of the drain-pipe, and tne passage of the air 
must be seriously impeded unless a powerful induced current can 
be set up ; and, secondly, every flush of water sent through the 
pipe reverses the air current, the inlet becomes an outlet, and 
the olfactory nerves of sensitive people are unpleasantly excited. 
To meet this objection, the soil-pipe is sometimes arranged as 
the inlet, and a ventilating pipe carried up the front of the 
house to act as outlet ; but again we encounter the difficulty of 
reverse currents, for there must be a considerable difference in 
level between the in-go and the out-go of the air-syphon to ensure 
a steady current. This necessitates keeping down the head of 
the soil-pipe, and if the pipe be exposed to the rays of the sun 
the current may even then be reversed, and sewer gas delivered 
at a dangerously low level. The only other alternative is to fix 
a ventilated soil-pipe intercepting-trap, such as that designed by 
Mr. Hellyer, at the foot of the soil-pipe, and provide indepen- 
dent drain ventilation. This generally means taking a pipe from 
' the head of the drain to some point in the back garden, and 
running the risk of giving the cnildren the benefit of whatever 
emanations the air may carry with it. 

In many Dublin houses the ground floor water-closet is in a 
return building at the rear, and uius constitutesanotherdifficulty. 
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If both the soil-pipe from this closet and the one from upstairs 
are directly connected with the drain and only one air inlet 
provided, we may have all the foul air at times passing out 
through the soil-pipe at the return building, the head of which 
cannot be much higher than the roof of the return, which is 
generally below the level of the upper windows of the main 
building ; a second ventilated trap on the main line of drain in 
the bade area will give two independent circulations, but the 
multiplication of sucn traps is in itself a fertile source of future 
derangement. 

Theoretically we all know that house drains should be laid in 
straight lines, with man-holes for inspection at every change of 
direction; but in remodelling the drains of old nouses how 
difficult it is to observe this rule without planting man-holes in 
the floor of the house itself, and if that be done can we rely 
upon the joints of the covers being really air-tight ? Nor must 
we forget in enumerating the difficulties to include the grease. 
If we provide one of the many traps now in the mainket to 
arrest the fatty matter and prevent its entering and choking 
the drain, how are we to ensure the periodical cleansing of this 
appliance ? will it not be often neglected, until it is found to be 
literally crawling t 

Chloride of hme, in the hands of a fussy matron, is a 
dangerous enemy to the drains. Some people introduce large 
quantities of it, periodically, into the pipes, and the intercepting 
taips often get choked in consequence. But a worse foe than 
the lime, in the hands of the mistress, is the size in the bucket 
of the house painter, who regularly pours it into the most 
convenient surface trap, and neither thinks of nor cares about 
the evils that may result. 

There is nothing original in the foregoing statements ; every 
sanitary engineer encounters similar problems in his attempt 
to reconcile theory and practice, but we have met to exchange 
ideas, and it is hoped that a discussion will arise upon some of 
the points alluded to, and that the result will be profitable to 
those who are interested in the subject. 

[For discussion on this paper see page 302.] 
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On " Practical Sanitary LessonSy derived from 1,000 Sanitary 
Inspections of Dwelling Houses in Ireland^** by William 
Egbert Maguire, F.R.MetSoc. 

While it is customary and, indeed, quite natural to expect 
men of scientific and literary attainments to lecture and write 
on sanitary matters, practical sanitary workers are not often 
asked to state their opmions, and, being busy men, they cannot 
spend time in pressing them on the attention of the puolic. On 
some sanitary matters, however, they hold very decided opinions 
which, embodied in practical suggestions, may be serviceable to 
the public at large, and, therefore, worthy of the attention of a 
Congress of the Sanitary Institute of Great Britain. As the 
writer was the first practical sanitary worker to introduce and 
establish systematic sanitary inspections and insurance of dwell- 
ing houses in Ireland, he hopes for your indulgence while 
endeavouring to place before you some facts of practical sanitary 
moment, noted carefully during the labour involved in inspect- 
ing and reporting on the sanitary condition of over 1,000 houses 
in this country, a wide area of insanitary domestic existence, the 
extent of which can only be appreciated by those who have 
actually shared in similar work. 

These sanitary inspections of dwelling-houses in Ireland, 
chiefly in Dublin, have abundantly confirmed the startling state- 
ment, first made boldly and publicly with authority by the Pre- 
sident of this Congress (Sir Robert Rawlinson, C.B.), when 
chairman of the Royal Sanitary Commission, held at Dublin 
in September, 1879. During the progress of the enquiry, Sir 
Robert Rawlinson said : — 

^' 235. Chairman — I wish at this point te state, for the in- 
formation of the inhabitants of the better class of houses in 
Dublin, that I have no hesitation in saying there is not a single 
residence in Dublin or in its vicinity, or a single nobleman's re- 
sidence in Ireland, I do not care where it is situated, which, if 
its drains and sewers have not been scientifically dealt with 
within the last half-dozen years, is in a satisfactory condition : 
that is, if there are any sewers or drains at all, they are in a bad, 
dangerous, and unwholesome condition. I have no hesitation in 
saying so publicly. I know these facts, and this induces me to 
draw the attention of parties residing under such conditions to 
the danger that they are running inte, as if they value their 
money more than tlbey value their comfort and their health. 
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they may be living under conditions where their life is not worth 
twelve months' purchase if anything occurs to develop the ele- 
ments of evil to which they are quietly submitting, by leaving 
their residences in such a state. Now as to Dublm ; you may 
sewer it to perfection^ you may purify the LiflFey, you may 
scavenge, and do everything that you possibly can, but if the 

Eersons who possess wealth, and who are living in these large 
onses which nave old drains, do not take thougnt and get their 
premises properly examined, and face the expenditure, they will 
continue to live under conditions that must tend to great dis- 
comfort, and probably to shorten the lives either of themselves 
or some members of their families. Unfortunately, in one re- 
spect, these things cannot be done without cost. But the ques- 
tion every person should consider is, whether there is anytning 
in this world that is of more value than means of comfort and 
health. I do not know of anything that can be compared to 
them." 

This most important verbal public statement concerning 
Dublin, true absolutely in substance and in fact, was followed 
by the more deliberately considered written report to the Queen; 
no apology is needed, for the repetition here of the impressive 
woros of such men as the Royal Sanitary Commissioners : — 



Bepobt op Royal Sanitary Commission, Dublin, 1879, 
ON House-Drainage. 

** The evidence knd before tu leads to the coficlueion that houee^ 
drainage in Dublin is extremely defective^ and we have reason 
to believe thai this is the case in all classes of houses. The house- 
drains, from the description given, would appear, in the vast 
majority of cases, to consist of loosely constructed rubble-walled 
channels, resting on the soil beneath the basement, and from 
their imperfect construction presenting numerous points of 
leakage, through which sewer gas and fluid sewage escape 
and saturate the sub-soil. Most of these house-drains were 
originally laid down with a view to the carriage of little more 
than waste water. Since the date of their construction, however, 
and especially since the introduction of the Vartry water, the 
abundant, constant, and high pressure service provided by this 
source of supply, has tempted nouse-owners largely to increase 
the number of water-closets in private houses; and such ad- 
ditional water-closets have been set up without corresponding 
improvement in the system of drainage with which they have 
been placed in connexion. The result of this attempted removal 
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of excreta by defective house-drains has been sewage saturation 
of basement sub-soils. Under conditions such as we have 
described, it is not surprising that the health of Dublin should 
have suffered, and that the mortality from diseases classed as 
constitutional should have remained high. Our aiteniion ha$ 
also been drawn to the circumstance that in another form a defective 
system of house-drainage extends to the connexions between the 
drains and the public sewersy because no systematic attention has 
been paid to the importance of making a proper break at the point 
of such connexion^ and that^ in consequence^ hotise^rains form in 
many instances the terminal points of sewers^ thereby constituting 
themj at high levels^ the points of maximum pressure of sewer 
gases. We have found that in houses of modem construction 
upon suburban sites, the builders have taken no proper steps to 
break the house-drain connexion with the houses. 

^'The extreme importance of providing all houses with 
properly designed and constructed air and water-tight drains 
will be more readily appreciated by a consideration of the 
nature of town-sewage and the dangerous gases it is capable of 
producing and setting free." 

SOBEST BAVTLnCBON, CB. 

F. X. MacCabb. 

Out of more than one thousand dwelling houses inspected in 
Ireland, from noblemen's mansions to six-roomed cottages, only 
twenty could be truthfully certified free from danger to the 
health of the residents. No selection of these houses was made ; 
they were examined in the order in which thev were placed on 
the books. About fifty of these were tolerably secure though 
faulty, while twenty only were found free from defect. 

This is not a mere statement of opinion, but a record of 
carefully ascertained facts. 

Allotting 10 persons to each house, we have here over 10,000 
persons living under conditions where their lives were con- 
tinually in needless danger, and where it is known that many 
from these causes suffered serious illness, in some cases ending 
fatally. 

Taking 550 inspections, of which the writer has preserved 
very accurate records, the details show the following results : — 

480 house-drains so ill-arranged and constructed that foul 
gases of cesspools or public sewers had free entrance into the 
dwelling. 

259 old-built drains of deposit acting as long foul cesspools 
under kitehens, pantries, and basement bed-rooms, and gene- 
rally having rat burrows into the basement. 
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416 drains leaking sewage into basement sub-soil. 

397 drains having defective junctions. 

162 drains dangerously choked with foul deposit. 

238 drains devoid oi arrangement for ventilation^ besides 
many modem unventilated pipe-drains conveying the concen- 
trated foul air of unventilated cesspools direct into dwelling, as 
shown by smoke-test. 

Many modem pipe-drains broken, or laid with open joints, 
leaking sewage into oasements. 

440 scullery sinks, so dangerously connected direct into 
drains, that polluted air flowed thence into houses day and 
night, as shown by smoke-test. 

198 water cisterns supplying drinking water polluted by foul 
air from overflow pipes m connection with drains, or by sur- 
rounding impure air. 

Many soil-pipes with open joints passing through pantries or 
larders, polluting milk, butter, meat, &c 

60 ashpits or cesspits dangerously located against house-walls 
or under oasement of return buildings. 

A list of fifty-one specific insanitary and dangerous defects 
actually discovered during sanitary inspections in dwelling 
houses may prove a serviceable indicator for enquirers. 

1. Common brick or stone built drains under oasements. 

2. Large, built drains, under or near dwellin£rs. 

8. Pipe drains of larger diameter than actually necessary. 

4. Pipe drains broken, or with leaking joints, saturating the 
sub-soil with sewage. 

5. Pipe drains with built or imperfect junctions. 

6. Pipe drains under dwelling without sufficient falL 

7. Pipe drains with fall in the wrong direction. 

8. Drains of any kind without proper intercepting traps. 

9. Drains of any kind without constant free current of air 
throughout 

10. Drains without easy means of inspection. 

11. Drains carried from public sewer direct under hall door 
steps and under scullery floor instead of across open area. 

12. Rat burrows from built drains undermining floors. 

13. Rat burrows from public sewer worked along outside 
pipe drains into houses. 

14. Defective connection between soil pipes and drain. 

15. Soil pipes inside houses under almost any circum- 
stances. 

16. Soil pipes inside or outside without any or ample venti- 
lation. 

17. Soil pipes through pantries, larders, or stores. 

18. Defective or ill-constructed water-closet apparatus. 
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19. Water-closet cisterns with overflows joined to soil pipe 
or drains. 

20. Safe trays under water-closets joined to soil pipes or 
drains. 

21. Two or more water-closets or sinks on one soil pipe, un- 
trapping each other when used. 

22. Overflow pipes connected to soil pipes liable to become 
untrapped. 

23. Water supplies over troughs taken from water-closet or 
other contaminated cisterns, and liable to be used by careless 
sen'^ants to fill bedroom carasses for drinking. 

24. Taps for supplying bed-room water fixed over housemaids' 
slop sinks, liable to oe polluted by splash from slops empt3dng. 

25. House cisterns, with overflows, joined to soil pipes or 
drain. 

26. Traps of every kind, without ample ventilation to guard 
them. 

27. Scullery sinks connected direct to drains, admitting foul 
air not only through traps but through joints of brickwoi^ and 
plaster all round. 

28. Bell traps, with loose covers on scullery sinks. 

29. Gullies or traps in floors of sculleries, laundries, larders, 
or basement, <&c., connected to drain, and usually dry and 
untrapped. 

30. Ventilating foul air shafts, discharging near chimneys or 
windows or ventilating openings. 

31. Rain pipes used as ventilators for drains, discharging foul 
air near bed-room windows or under roof eaves. 

32. Rain pipes used as or connected to soil pipes, likely to 
freeze soil pipe solid in severe winter. 

33. Rain pipes passing down centre of houses connected in 
any way to drains. 

34. Open rain courses from valley gutters, passing under 
floors to outside down pipes connected to drain. 

35. Rain pipes of low roofs, bow windows, or porches con- 
nected direct into drain. 

36. Ashpits located near larder, pantry, or dwelling. 

37. Ashpits liable to let moisture soak into house. 

38. Ashpits capable of retaining moisture, or unventilated. 

39. Rat burrows from defective drains in neighbouring 
premises. 

40. Defective drainage or fittings in neighbouring premises. 

41. Any direct communication with drains of neighbouring 
premises. 

42. Water tanks in areas, near ashpits or sculleries, or with 
any connection of overflow to drain. 
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43. Bath waste or overflow pipes connected to soil pipes or 
drains. 

44. Washhand basin wastes or overflows connected to soil 
pipes or drains. 

45. Water-closet cisterns under bed- room or parlour floors. 

46. Cesspools near houses, or unventilated anywhere. 

47. Cesspools or drains near wells. 

48. Drains crossing your house from neighbours' premises. 

49. Field or surface-water drains, with open joints, under 
basement connected to house drains direct. 

50. Damp basements or damp walls. 

51. Drinidng water defects of source, supply, or storage. 
Each defect mentioned here, and how to avoid it, would 

occupy an essay in explanation, but in the brief time at our 
disposal we must pass them by in naming them, and endeavour 
to deal practically and usefully with one point of paramount 
importance in house inspection — the house drain. 

Let us consider the house drain under two distinct sections. 

The first section is that laid bv and under the control of the 
sanitary authority, from the public sewer across the roadway 
up to the outermost wall of the premises drained, inside which 
limit the sanitary authority does not go. 

The second section is that laid by and under the control of 
the occupier or owner of the houses and premises, beside, around, 
or under the houses, as circumstances require. 

The opinion has long been held and is growing steadilj^ that 
we are making very serious mistakes in Dublin, decidedly 
injurious to the health of the citizens and increasing the death- 
rate — 

1st. By using pipes of 9 in. diameter for the house-drain, laid 
across under the streets, connecting the houses with the public 
sewers. 

2nd. By laying them on the soil without cement concrete 
foundation, and so that they are liable to sink. 

3rd. By not imperviously cementing the joints. 

4th. By leading them into the house direct under the scullery 
instead of invariably leadiuff them across under the open area. 

5th. By not compelling the use of approved Interceptor traps 
to exclude the pubhc sewer air. 

The 9 in. diameter drain-pipes used in Dublin are 50 per 
cent, too large in diameter and area for their purpose of convey- 
ing drainage rapidly from the houses into the public sewer. 

The speed and carrying power of the ordinary water flush 
sent through a 9 in. db:ain is very much less than the same 
would be through a 6 in. drain. This may be illustrated by 
sections of the two pipes, 6 in. and 9 in. diameter, and 3 feet long 
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each, dazed transparent at each end. An ordinary flnsh of 
two gallons of water poured into each shows 3^ inches depth of 
water in the 6 in., but only 2^ inches depth in the 9 in. drain. 

This water, when flowing, will be attenuated to 2^ in. and 
1^ in. deep respectively. 

Here, then, the power of carrying solids is evidently much 
greater in the 6 in. drain, because the water is deeper and the 
friction surface of pipe less extended. If we could prolong 
these two drains 50 feet, giving to each an equal inclination, we 
should find the two gallons ol water flowing through the 6 in. 
drain at much greater speed and force than in the 9 in. drain. 
The smaller drain would carry the solids along more effectually, 
and therefore be less liable to hold deposits or to choke than 
the 9 in. drain. Of course, if we extend the experiment to a 
12 in. diameter drain (a size which was specified recently as 
proper for draining a house in Sackville Street) we find that 
two gallons of water will not do much more than just wet the 
bottom of the pipe. 

It is very important that the proper size of house-drains 
should be adopted in a great city. Dublin City, exclusive of 
suburbs, contains more than 25,000 houses in about 130 miles 
of streets, with a population over 250,000. Taking 7 vards or 
21 feet of drain under Section 1 as a fair average for each 
house, we have 100 miles of drain laid across under roadways 
from houses to sewers under the control of the sanitary 
authority. 

The length of private house-drains and branches, beside 
under and around houses, extends many hundred miles more, 
but at present we are only dealing with the section under the 
aole control of the sanitary authority. 

Now, the internal surface area of this 100 miles of drain is 
more or less foul, and is constantly giving off exhalations to the 
air in the drain, the proportion of this internal surface area of 
9 in. to 6 in. drain is as 2^ to 1^, t.«., the 100 miles of 9 in. 
drain now laid under our streets and connected with our houses 
contains 1,188,000 square feet of foul surface area inside, as 
compared with 792,000 square feet the surface area of 6 in. 
drain, an absolutely unnecessary excess of nearly 400,000 square 
feet of foul surface in our drains. 

The manipulation of 9 in. drains is very much more laborious 
tban with 6 in. drain, as may be seen by considering their 
respective weights. 

The weight of a yard of 9 in. drain is 90 lbs., and of 6 in. 
56 lbs. 

The weight of a 9 in. interceptor trap is 130 lbs., and of 6 in. 
70 lbs. 
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Therefore^ in laying the 100 miles of cross drains, and the 
interceptor traps for onr 25,000 houses, an unnecessary dead 
weight of 3,270 tons must be carried and manipulated, or 8,450 
tons of 9 in. as compared with 5,180 tons of 6 in. diameter. 

The difference in the cost of 100 miles of 6 in. and 9 in. drain 
is also well worth public attention. 

The first cost, sea-freight, land cartage, warehousing, accidental 
breakage, workmen's tune handling, excavation of trenches, 
refilling and packing trenches, cement foundations, cement 
joints and interceptor traps — all cost much less for 6 in. than for 
9 in. drains. An estimate of these items will show that a total 
saving in cost to the citizens, if the more suitable 6 in. diameter 
drains had been used, would be a capital sum in round numbers 
of at least £25,000, and a veiy notable saving in money may 
be effected in future if 6 in. drains are adopted, besides the 
saving to life and health. 

The importance of forming a hard unyielding foundation for 
the drain should never be forgotten. Concrete formed of. one 
part Portland cement to four parts clean coarse gravel, laid in a 
layer at the bottom of trench (between two boards afterwards 
removed), 3 in. deep by 6 in. wide, on ordinary ground, or 4 in. 
deep by 9 in. wide, on soft yielding ground, will form a sound 
foundation. It should be given the proper fall equally through- 
out, as carefully determined beforehand. The drain should not 
be laid until the concrete has set hard. As the laying of drain 
proceeds cuts or hollows, partly across concrete, should be made 
about 2 in. deep, and only sufficiently wide to receive the 
sockets of the pipe drain in such a manner that they shall lie 
over and in the hollows without touching any part, thus 
distributing the weight on each length of drain restmg on the 
hard foun&tion, instead of allowing the whole weight of drain 
to press on the sockets, while from socket to socket the drain 
hangs unsupported, though pressed on by the weight of earth 
above. 

If an unyielding foundation is not formed the drain will sink 
at certain points, forming dips or festoons underground, which 
cause stoppage eventually. These points have been noted by 
sanitarians often, yet sanitary authorities permit the continu- 
ance of the ancient defective and dangerous system. The 
chief difficulty we find in securing sound drains lies in the fact 
that they are laid and hidden underground. The aim of sanitary 
engineers should be to bring them to the li^ht, and so to arrange 
their drainage that each portion shall be within easy inspection 
and cleansing distance. 

There is no valid defence for the dangerous practice of laying 
drains dry without stanch joints* Drain layers when asked 
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why this is done, sav it is in order that the pipes may not have 
to be broken when they are removed or altered 1 

Of course we know that drains ought to be laid down with 
the object of fulfilling their purpose of being sound and stanch 
to carry drainage safely for the health of the citizens, rather 
than with the ulterior object of removing the pipes safely at 
remote periods to the risk of the citizens' health in the mean- 
time. 

Perhaps the open joints may drain the subsoil, but if they 
admit suD-soil water in wet seasons they will allow the escape of 
liquid sewage to saturate the soil in dry seasons, and at all times 
permit the escape of sewer air in a dangerous manner. 

The insufficiency of clay or soft yielding material has been 
clearly demonstrated, but it is still tenaciously defended by 
many professional men on the ground that clay yields if unequal 
pressure comes on any part of the drain and thus saves the pipe 
from fracture. 

Here we actually find the dangerous elements of bad founda- 
tion expected and calculated upon, else the drain could not 
yield even with clay joints; we find the neglect of careless filling 
m over-pipes so as to cause unequal pressure looked for, and we 
find apparent f orgetfulness of the fact that if a drain sinks or 
falls below its true level or inclination it is no longer a safe and 
reliable drain, but contains, whether fractured or not, dips or 
hollows which retain the drainage dangerously, and therefore 
such drain ought to be removed. 

Clay will of necessity wash away out of the joints, as little 
by little the passing water disintegrates it. Portland cement 
is the best, the easiest obtained, and the most simply applied 
material for earthenware joints. 

Roman cement is now little used, and experts have con- 
demned its use for house-drains on the ground that the chemical 
action of sewage affects it injuriously and converts it into mud. 

The dangers of this open- joint system are very serious : 

1st. The open joints allow the escape of the water which is 
carrying the solids along, a portion escaping at each opening 
into the surrounding earth, till the liquid remaining is insuffi- 
cient to carry on the solids, and they are deposited in the drain, 
and eventually cause a stoppage, which cannot perhaps be 
cleared until the drain is opened up. 

2nd. The soil surrounding the drain becomes saturated with 
liquid sewage, which decomposes and becomes dangerous. 

3rd. The drain is more Uable to settle unequally, making 
hollows underground in which solids accumulate. 

4th. The three or four joints nearest to the house under the 
coal-vault or scullery, being open, allow the foul sewer-air to be 
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forced rapidly through them into the house, and thas, owing to 
the rarified condition of the house-air, the foul air is pressed in 
day and night, unsuspected and in large quantities, as explained 
in diagram. - 

The discharging or sewer ends of the 9 in. pipe drains under 
roadways in Dublm are built into the walls of the public sewer, 
and these sewer walls are found sometimes so close to the outer 
walls of the coal vault adjoining the scullery as to appear 
formed by the one wall. 

If breaches occur in these cases, caused either by too careless 
workmen or by too careful rats, the dangerous effect will be the 
same in either case. 

Instead of allowing a mason to build well or ill according to 
his humour round the drain-pipe at its outfall through the main 
sewer wall, special glazed earthenware blocks should be used in 
each case, built carefully and neatly into the wall, and the 
drain should then be laid from them towards the house. 

These blocks should be splayed to deliver the drainage 
current in the direction of the main sewer current 

One most important point in connection with this subject, 
which does not appear to have been considered, is the proper 
point or position in front of the houses to which the drain 
should be laid by the sanitaiy authority, and left for the house- 
drain to be connected with. 

In the great majority of cases in Dublin the drains are laid 
in from the public sewer to the coal vault adjoining, and open- 
ing direct into the scullery under the hall steps, anatherefore in 
direct unbroken connection with the kitchen and the dwelling. 

Many deaths and much illness have been caused by this 
dangerous position for entrance of drains taken in connection 
with the open joints on the drains. Rats frequently make 
burrows along the outside of pipe-drains at this point to get 
from public sewer into houses, admitting the foul air also, which 
neither cat nor trap can catch. 

The law or the sanitary authority should require all drains to 
be brought into the open areas in front of houses, and should 
forbid all direct drain connection under any vaults having direct 
covered access to the houses. 

That interceptor traps are required on the line of drain, at some 
point before they reach the houses is held by sanitair engineers 
and now generally admitted. If interceptions choke, the fault lies 
in bad form, defective fitting, or insufficient flush, combined with 
the total neglect of observation on the part of the householder. 
There are now several forms of interceptor which in 6-in. size 
will clear everv time an ordinary flush is used, nevertheless they 
should be fixed and arranged so that they can be easily inspected. 
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and that any serious stoppage will reveal itself at once on the 
surface. The fact that the drainage of all the houses in the 
streets on higher level than yours must pass by the mouth of 
your house drain, and that possibly this drainage is further 
polluted by the drainage from fever hospitals, which also 
dischar^ into the public sewers, ought to afford sufficient reason 
for the importance of intercepting sewer gas traps on private 
house drains. Their absence frequentnr allows infectious 
diseases to spread from house to house; indeed^ without inter- 
ception and thorough ventilation a system of supply and con- 
veying infected drain air into houses exists, similar to that 
adopted by the water works committee for the purpose of 
supplying pure water, the only difference being that in the case 
of polluted sewer air the pipes are 9 in. diameter instead of ^ in., 
ana the supply is unrestricted. Householders can have any 
amount of dangerous sewer air, but pure Vartry water must be 
very carefully and sparingly used, or the water inspector will 
cut off your supply at seven days' notice. 

The diameter of interceptors generally corresponds with the 
diameter of the drain. Here may be seen a 9 in. and a 6 in. 
interceptor, side by side, for comparison of one of the best 
forms. You observe the necessarily large, clumsy, unmanageable 
dimensions of the 9 in., and the handiness of the 6 in. for 
manipulation, and you can at once see that no ordinaiy house- 
flush of two or three gallons of water would clear the larger 
trap, and consequently that foul deposits would be likely to 
remain, decomposing dangerously, and finally will choke the 
trap and drain unless a Hushing tank is in use to discharge 
large bodies of water at intervals through the drain and trap. 
The need of these interceptors afford a very strong reason, 
therefore, in favour of 6 in. drains over 9 in. The two traps 
standing side by side ought to convince you. 

The sanitary authorities do not provide or fix intercepting 
sewer gas traps on the section of drain under their control, the 
ends of the drains are left open, and the option of using inter- 
ceptors is left with the householder, consequently drains are 
being daily laid without interceptors, or with interceptors of too 
large size and bad form, which choke in a short time and are 
worse than useless. Intercepting chambers should be placed in 
the open areas in front of every house, easy of access, and 
furnished with air-tight iron covers and abundant ventilation. 

It might be a fair question for consideration whether the 
sanitary authority or the householder should provide this 
chamber, but I strongly incline to the opinion that it should be 
the duty of the sanitary authority to lay the drain from the 
public sewer in a straight line into the area, in every case also 
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providing and fixing a nniform intercepting sewer-cas trap on 
the house end with a splay junction to enable the drain to be 
cleared, while the building of the chamber, together with the 
house-drain and branches, at the house side of the interceptor 
should be the duty of the householder. This is common sense ; 
the sanitary authority thus controls and prevents escape of the 
foul air of their sewers into houses, and no dispute as to position 
of interceptor can arise, as the angles at which house-drains 
join the intercepting chamber may vary, provided it be in the 
open area. 

These intercepting chambers can be seen at the Exhibition. 

Sununing up the evidence on the question of the diameter of 
the drain we find that — 

A 6 in. drain will carry sewage better and quicker than anv 
larger size; that it is easier carried, lifted, cut, and mam- 
pulated; that the internal surface area giving off bad air is 
much less; that its interceptor is easily flushed; and lastly, 
that the cost is much less, an advantage sometimes appreciated 
above all others. 

Some of our sanitarv authorities still approve of 9 in. pipes 
for house-drains, but if this Congress shall be the means of 
convincing them that 6 in. pipes are better, the benefit to the 
citizens will be so great that it shall not have visited Dublin in 
vain. 

The health of Dublin would be notably improved if the 
sanitary authority undertook a systematic examination and 
test of every house-drain, and compelled their universal reform. 
Practical sanitarians will be found in favour of stringent 
inspection and supervision of sanitary work, especially where it 
is hidden or covered up. They aim at ha^dng as much exposure 
as possible, and seek to arrange every part so that it may be 
easilv seen and cleaned. 

We hold that the sanitary authority of every city should 
keep plans, not only of the public sewers, but also of the branch 
cross drains as far as the interceptor in the areas, for reference. 

There should be a stringent official inspection of the internal 
fittings of every house. 

Although honest and capable contractors might be caused 
additional trouble where the special care needed is already 
exercised, yet such men would press for this salutary super- 
vision of all, and even find benefit from it, in face of the terrible 
amount of downright bad and dangerous work which is done. 

The manner in which unsanitary work has been, and still is, 
done is something awful, considering all the f utiu^ evils it is 
working out with the certainty of a mathematical problem. 

Turning now to Section if* : the private house-drains solely 
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under the control of the householder; there are two classes, 
drains inside the house walls and drains outside the house 
walls. 

If it is possible to place drains outside the walls we are 
all agreed that they should be kept there even at considerable 
trouble and expense. 

In the great majority of cases, however, in towns the drains 
must pass under the basement floor inside the house walls to 
convey drainage from the back of the house to the public sewer 
in front street. 

No kind of work causes greater anxiety to an honest and 
competent contractor than the laying and jointing of drains 
underneath dwelling-houses entrusted to his care, for he knows 
that the health ana perhaps the lives of the residents will be 
dependent on the soundness of the work. 

Thorough sanitary inspections have revealed, among many 
other dangers, the scandalous manner in which pipe drains are 
sometimes laid under houses. We could name at least six house- 
holders in one of our fashionable Dublin squares who ordered 
new pipe drains to be laid under their houses, but were soon 
compelled to incur all the worry and expense of ripping them 
up and laying new drains properly, because the work had been 
ignorantly planned and carelessly executed. One cannot wonder 
at the deep concern and indignation of householders in such 
circumstances, though one does wonder why it is that the cost 
is so much considered in such vitally important work. The 
contractor is expected to lay drains and to become responsible 
for them at less per foot run than would be paid for a gilt 
moulding round a drawing-room. 

In view of the extreme importance of sound work in drains 
and fittings, does it not seem the most extreme folly to tiy to 
get such work done at low rates t If tenders are invited and 
sanitary work allowed to be competed for, and given to the 
cheapest contractor, how in common sense can the best work be 
expected? 

The drain is laid, and the evil results may appear soon or 
perhaps not for years, but eventually cheaply, rapidly-laid 
di*ains have to be ripped up and new drains laid at a cost of 
double the original value. 

The present habit of some contractors scamping work is very 
largely due to the present habit of some employers scamping 
the amount to be paid for it. 

Good work costs good money and cannot be had without it, 
and the sooner the community learn that they are losing fast 
in permitting competition for work involving life and health, 
the better will it be for the community. 
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The health of a household depends very much on the durabiHtj 
as well as on the initial soundness of each joint and piece of 
drain. 

It is easy enough to lay a drain as drains go, or rather as 
drainlayers go, by rule of thumb, but to lay a ctain sound and 
well is very difficult. 

Passing by the difficulty of jointing, there remains the 
difficulty of obtaining earthenware pipe drains sound, true, and 
straight, so much as 60 per cent, having to be rejected from 
some lots even by the best makers. This has turned attention 
to east iron as a suitable material. 

You can see a specimen in the Exhibition that will bear a 
pressure of 300 lbs. per square inch without leaking one drop ; 
there are also specimens of traps and all connections likely to be 
needed. Cast iron drain pipes to be desirable must be heavy, with 
turned and bored or leaded joints, and coated with a preserva- 
tive solution. They are then naturally true in circle, straight 
in run, and strong to resist outer or inner forces. 

There are difficulties, of course, requiring to be surmounted, 
but all can be overcome as they occur. Costly patterns have 
been prepared for every form of connection likely to be needed. 
There is no form of trap or junction made in earthenware that 
may not be easier and better made in cast iron once the cost of 
pattern-making is met. 

The earthen drain is made in 2 ft. and 3 ft lengths, requiring 
three or four joints of doubtful quality, when a 9 ft. length of 
cast iron drain can be laid in at once, with a perfect joint 
capable of resisting 300 lbs. pressure. 

Cast iron drains may be laid close to the surface, or even 
over ground, with absolute certainty and security, free from 
the dangers attendant on concealment. 

Nothing, however, that can be done to secure a perfect drain 
can compensate for the danger incurred by carrying the drain 
under tne scullery and coal-vault to the sewer in place of 
carrying it across under the open area, or so that an open air 
space may occur between the house and the public sewer on the 
Ime of drain. I have not seen this danger pointed out before, 
but it is so common in Dublin that I wish to press it verv 
specifdly on the attention of this Sanitary Congress, and of all 
persons engaged in the arrangement of house-drains. 

This common and dangerous course of the house-drain leaves 
an unbroken line of covered-in connection between the public 
sewer and the house along the course of the drain. 

Our sanitary inspections have revealed rat-burrows carried 
direct from the sewer, and outside along the pipe-drain into the 
ooal-vanlts and scullery. A rat-burrow once so formed supplies 
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a constant dangerous inflow of foul air from the sewer into the 
house. Bj the same inspections pipe-drains have been found 
laid inside the old square-built drains, so that the foul sewer 
air, with an occasional rat overture and accompaniment, had free 
access to the house. Inspections have also shown cases where 
the drain layer forgot to close up the opening made into the 
public sewer for the pipe drain from the house, and as this 
neglect occurred in the vault off the scullery, of course the foul 
air freely flowed in. 

A coal vault under the footway or road adjoining a scuUeiy 
with any door or opening between is always unsafe and often 
highly dangerous, even without any drain passing under it to 
the sewer. It is generally preferred as a convenient coal store 
by the cook, who thus has not to go out into the air to bring in 
coals from an outer coal vault. Foul air is always percolating 
more or less from the public sewers or from leaking gas mains, 
or from the surface of the street, saturated as it always is with 
foul matters, through the soil and through the walls and floor 
and arched roof of such a vault, forced in by the heavier 
column of cold air outside, upweighing the lighter rarified 
column of warm air inside the house. 

There should be a rigid law that no vault under the road or 
footpath should have any opening into a house direct. That 
every subway vault should only be entered from an open 
area, and that the wall dividing such vault from the scullery 
or house should be cemented imperviously to exclude from the 
house all bad or doubtful air that may find access to the coal- 
vault 

If circumstances are such that the house-drain must be laid 
or remain under the scullery and this vault, the vault should 
then be concreted, and the doorway built up and cemented, and 
an entrance or access hole made through the wall dividing this 
vault from the next vault off the open area. 

The fact still remains that the only proper course for a house- 
drain (when it must pass beneath a house at all) is a straight 
line from open back-yard to open front area, with man-hole 
chambers at each end, and with an interceptor and drain con- 
tinued from front area chamber to sewer. 

A sanitary house inspection in a Dublin mansion revealed the 
fact that all the public drainage of several stables in a lane 
behind was carried through the drain under the kitchen into 
the public sewer, excepting a considerable portion, which was 
deposited through leaking joints under the kitchen and base- 
ment floors. This stable-drain deposit was found to have nearly 
choked the house-drain. 

AVlien the attention of the Dublin sanitary authority was 
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called to this danger, they laid a new public sewer under the 
stable lane, and abated the nuisance^ although, legally, they 
might have objected to do so: a creditable instance of the 
readiness of the Dublin authorities to act promptly, unfettered 
by routine, when a case requires action. 

I shall not weary you further by detailing the defects that 
systematic sanitary inspections daily bring to light. 

The expression on a sanitary inspector's face a short time ago 
was one of constant surprise ; now he has ceased to be surprised 
at anything. 

He at one time cherished a hope that if a drain was highly 
commended in any particular house that there might be some 
truth in the statements ; now he does not believe anything about 
a drain unless he sees it. 

If it be happiness to be able to confide and trust in those you 
are brought m contact with, the sanitary inspector cannot be a 
happy man. He can trust no statements about drains or fittings 
at aU 

When house-hunters discover a suitable residence, and they 
ask invariably concerning the state of the drains, what answer 
can they expect to receive? 

If the owner is asked, probably he knows no more about them 
than the questioner. 

If he knows that the last tenants suffered illness in his house 
does he usually say so, candidly ? 

But if somebody told him, that somebody said, that somebody 
else, had somewhere read that the drains were really no worse 
than in other houses, does he not use the statement liberally, 
and finally bring himself to believe and say that he has been 
informed by some sanitary authority (probably his ashpit 
cleaner) that his drains are excellent drains and in very good 
order t 

If the house-hunter is dealing through house agents how is 
thequestion concerning the drains answered ? 

House agents in duty to their clients are almost bound to 
believe that their drains are either good, better, or best ; they 
are wise not to encourage or make any inquiry whatever about 
such matters ; they are not sanitary engineers, and it is their 
simple business and duty to their client to let the house as you 
see it overground, and not to poke into the drains which are 
underground and away out of sight. Great sympathy should 
be felt for house agents in this matter, they should never under 
any circumstances be asked concerning the drains of any house 
they are trving to set. You lead them into a temptation which 
it seems almost a positive duty to their clients on their part to 
yield to. 
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If an owner or a house agent told yon that he had some donhts 
abont the drains in the house jou were looking at, would anj 
of von, in your senses, take the house? 

When a proportion of abont 1200 houses out of '1250 examined 
were found badly drained, would not house-hunters act wisely 
to see and to test the sanitary arrangements before belieying 
in their reputed excellence t 

If a sanitary engineer, who knows his business, be employed 
to make a sanitary inspection, he will make no statement in his 
report which he cannot verify; he will neither believe nor 
ask others to believe his report unless he can point out the 
defects he states to exist. 

That is our strong point and vantage ground when assailed by 
landlords, by house agents, and even by the very house- 
hunters themselves, who may wish to take the house owing to 
its outward attractions and suitability, and may want, therefore, 
to be told that it is a healthy house. We sanitary inspectors, 
if we know our duty, simply answer and say " come and see." 

It does seem odd to us day after day to be consulted by 
house-hunters as to our opinion concerning No. 10, Blank 
Square ; whether we don't think it is healthy, oecause the agent 
or the owner says that the best sewer in Dublin passes in front 
of it, and that the late tenants were healthy. We would posi- 
tively be thanked, and considered very smart and intelligent 
(not merely by the owner or agent, eela va sans dire^ but by the 
intending tenant, interested in knowing the exact truth) if we 
at once, without seeing the house, or knowing an3rthing of the 
actual facts, declared that, in our opinion, the house must be a 
healthy house. The inspection fee would be saved, at all events, 
and the trouble of further house-hunting avoided. 

Although sanitary principles are now well established, their 
application in sanitary work will not be complete in detail for 
some time. Like electric lighting, sanitary reform needs care- 
ful nursing to develop its powers and resources and prevent 
mistakes. Every day some new difficulty presents itself, which 
taxes the inventive powers. We see in the Dublin Sanitary 
Exhibition many new forms of traps and connections, designed 
to overcome difficulties met in practice, some of which are suc- 
cessful, and become universally adopted, while others pass away 
and are forgotten. 

As the writer passed through the ordeal himself, he can 
strongly recommend to all sanitary inspectors some such course 
of study as that prescribed by the Sanitary Institute of Great 
Britain, followed oy the examination before the Board of Sani- 
tarian Specialists, held biennially in London for the purpose of 
qualifying practical men for duty as sanitary surveyors. 



Digitized by 



Google 



W. B. 1CA.GUIB11. 299 

The sanitary inspection of a dwelling, when undertaken hj a 
Sanitary engineer, should be considered by him as a sacred 
trust, to be carefully and faithfully carried out for the protec- 
tion of the health and the lives of the future residents. The 
suggestions of interested persons, too often made, in order to 
mMead or prejudice the inspector, should be cast aside, and an 
unbiassed judgment formed and expressed in the report, founded 
solely on ascertained facts, capable of proof if questioned. 

The public are not easily convinced of hidden dangers when 
money nas to be spent in order to avoid them. They will 
chance being caught by such preventible diseases as typhoid 
and cholera, rather than face tne trouble and cost of getting 
beyond their reach. Many householders bring certain death on 
their first-bom rather than take the little trouble necessary to 
secure the passing over of the Angel of Death. 

It has been said that in questions of sanitary reform some of 
us, like the Israelites, require a plague to make us do our duty, 
while others resemble the Egyptians, who refused to be con- 
vinced at all. Many of the sanitary reforms determined on in 
1866, when cholera visited us, remain yet to be carried out, and 
if another plague comes we shall be found unready. 

Is not the often repeated advice of family doctors in sanitary 
matters constantly neglected by the heads of families living in 
dangerous houses, who harden their hearts not to believe in the 
danger that exists ; or, believing, postpone facing it until illness 
or death comes to them or their children 1 People are more 
willing to take a doctor's nasty medicine than his sound advice, 
which would, if taken, save them from the need of his medicine. 

To the steadfast unselfishness of medical men in connection 
with voluntary sanitary work, far greater honour is due than a 
careless public has ever yet paid. 

Typhoid, diphtheria, and other preventible diseases, must add 
largely to their incomes, not only as a profession but individually, 
and yet we find hundreds of doctors, in pure unselfish pity for 
human suffering, going far out of their way to advance sanitation 
and suppress these diseases^-cutting down their own incomes 
and earning the dislike and enmity of the wealthy, the landlords, 
the Poor Law Guardians, and the very classes on whom their 
incomes must depend, while they labour day and night to 
benefit the sick and suffering poor who can never repay them. 
I think there is nothing grander than the quiet heroism of the 
daily life of such men as these. 

In conclusion, while thanking yon for your attention, let me 
daim for the systematic sanitary inspection of houses a more 
important place in our social economy, as year by year passes 
and men oecome more alive to their real interest in snch 
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matters ; and also let me ask, on behalf of all men honestly 
enf^ed in sanitary work, that respect which they are entitled 
to m working for the public health ; from the drainlayer and 
plumber, who faithfully perform the work entrusted to their care, 
to the chief engineering inspector, whose wisdom and experience 
frame our sanitary laws. Upon the man, whether high or low, 
who wilfully or carelessly scamps the sanitary work, on which he 
knows that the life and health of his brother depends, we call 
down unmitigated scorn, and desire to see stringent legal 
penalties enforced. It remains for me now only to say that it 
is the duty and the interest of every householder to take advan- 
tage of the various means of sanitary inspection and reform of 
houses now open to him ; to secure lumself and his family from 
many of the dangers which threaten our houses ; and I conclude, 
not with the well-worn English proverb, that " Prevention is 
better than cure,** but with our Insh version of it, " The best 
way to prevent what's past is to put a stop to it before it 
happens. 

[/br discussion on this paper see page 302.] 



On ^* Some Defects in House Sanitation in and around Dublin^ 
by P. F. Comber. 

The Council of the Sanitary Institute having invited the co- 
operation and support of all who are interested m the diffusion of 
sanitary knowleoge, I beg leave to describe briefly some serious 
defects in house sanitation, which in my professional experience 
have come under my observation, in Dublin and the neighbour- 
hood. 

Water Supply. — The Vartry water, which is supplied at high 

{>ressure to Dublin and the neighbouring townships, does not 
eave much to be desired if the water be used direct from the 
main ; but the way in which it is sometimes stored for domestic 
use is most objectionable and dangerous to health. 

I was called upon some time ago to make a sanitaiy inspec- 
tion of a terrace of houses in a fashionable locality, the rental 
of each house being about £100 a-year. The terrace was supplied 
abundantly with the Vartry water, but each house had a 
cistern to receive the water, and in every case the cistern was 
placed partly in a covered ash-pit and partly in the servants' 
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water-closet adjoining. There was no ceiling to either the ash- 
pit or the closet, nor cover to the cistern to protect the water 
from dnst or from being contaminated by the poisonous gases 
arising from decomposed vegetable, and other organic matter. 
The cistern also served the servants' water-closet by means of 
a stool-cock. And yet, incredible as it may appear, the occu- 
pants of these houses used the water for dnnking and cooking 
pvmposes. 

The dstems were abolished after being in use upwards of 
a quarter of a century, and as they had not once been washed 
oat during that period, their sanitary condition can be better 
imagined than described. 

W ater for drinking purposes is frequently drawn from water- 
closet cisterns, which are rarely, if ever, cleaned out, and very 
often they are so placed that they are inaccessible for that or 
any other purpose. 

Drainage. — As a rule the house drains are too large and are 
not laid with suiBcient fall nor with uniform gradients ; 9 in. 
and 12 in. drain-pipes are used where smaller drains would be 
more effective. And the old square-built drain with flat bottom 
still exists in many houses. The main drains are not always 
taken direct from each house to the public sewer, but are con- 
nected with the drains of the adjoining houses, and they are not 
disconnected from the sewer, nor ventnated, except in the com- 
paratively few houses where more* approved and scientific 
principles have been adopted within the last few vears. Waste- 
pipes and rain-water down pipes are to be found entering the 
drain direct, and frequently without a trap of any kind. Soil- 
pipes are seldom properly ventilated An attempt is sometimes 
made to do so by canring up a small bore pipe {\ in. or more), 
from the soil-pipe, ana termmating it not unfrequently near a 
bedroom window. 

The workmanship too in many instances is very defective. I 
have seen drains passing through and under a building with the 
joints laid dry without cement or other jointing material ; and 
the connections of the drain pipes are frequently very imper- 
fectly made, without proper junctions, simply by breaking a 
hole in the side of the main drain pipe, sticking the branch pipe 
into it and jointing with pieces of brick and mortar. And 
these defective connections are often made within the building. 
In cases of this kind the rats are afforded free ingress and 
egress to and from the house through the drains. I examined 
a tiouse a short time ago which was infested by rats owing to 
this cause. They had a free run between the house and the 
public sewer, as the house drain was not trapped. Where the 
house drains are so defective the sewage gas has of course free 
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entrance into the house, and the ground on which the house 
stands becomes foul by the escape of sewage matter from the 
open joints of the drain-pipes; and the house itself is con- 
nected with the adjoining house through the drains probablj 
with as much danger in case of infectious disease as if there 
were a doorway from one to the other. 

I have seen a house-drain, not far from the Ciiy, which, 
perhaps, deserves to be mentioned. The drain ran under and 
through the building to the public sewer in the front, and was 
ori^nallj square-built witii flat bottom, and about 14 in. by 
12 m. in sectional dimensions. Subsequently a 9-in. stoneware 
drain-pipe was put down,- which was simply laid into the square- 
built drain with dry joints, and the old drain was covered over 
with rough flags as before. When I examined the house I found 
that the old drain had become a receptacle for sewage matter 
passing through the open joints of the enclosed drain-pipe ; and 
it is needless to add that foul odours were experienced by the 
occupants of the house. 

Ventilation. — ^Special provision for ventilation is very rare, 
except in some modem houses ; and even the ordinary means of 
preserving the purity of air in rooms by the proper use of the 
windows is not generally resorted to or appreciated. 

The drawings illustrate the defects to which I have referred, 
and also the proper method of house drainage. 

No. 1 shows defective house drainage. 

No. 2 shows the cistern in the ashpit from which water was 
drawn for drinking and cooking purposes. 

No. 3 shows the house drain arrangements for detached 
houses, based on the model bye-laws. 

No. i shows the house drain arrangements for semi-detached 
houses, ditto ditta 

No. 5 shows the house drain arrangements for attached 
houses, ditto ditto. 

No. 6 shows in detail two methods of disconnecting the house 
drain from the public sewer. 



[This discussion applies to the four preceding papers by Mr. G. 
B. Nichols, Mr. W. Kate Pahry, Mr. W. R. Maguirb, 
and Mr. P. F. Comber, which were discussed conjointfy.'] 

C. E. CoTTOK, M.Inst.C.E. (President of the Section), said that 
under the 25th section of the Public Health Act a sanitary authority 
had power, where a proper drain was not made from a house to the 
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main sewers, to require it to be of such materials, size, and construction 
as thej might think necessary. 

Mr. J. Eawson Cabboll (Dublin) said that if the section of the 
drain instead of being circular was illiptical it mattered not what 
quantity passed through it^ because there would always be about the 
same amount of flush. He thought that in all the arrangements they 
advocated they should keep economy in view ; for if people got into 
their minds that calling in an architect or engineer to improve their 
drainage meant heavy expense, he was afraid they would not be often 
called in, and the work would be unskilfully done. 

Mr. Pabee Nbyille (City Engineer, Dublin) thought the condition 
of Dublin had been much exaggerated hi these papers. It was 
impossible that every system of sewerage could be water-tight. 
Workmen, although they gained nothing by so doing, scamped their 
work. When he became engineer to the Corporation there were 
practically no pipe drains — the old fashioned square drains, built of 
rubble masonry, were general. He was anxious to use medium-sized 
pipes, but the people almost rose in rebellion about it, and the 9-inch 
pipe was introduced as a compromise. He knew 6-inch would, in 
many cases, be sufficient. Most of the house drains in Dublin run 
right through from the back door to the front door. They constantly 
had complaints about house drains, but when these people were asked 
to lodge £5 or ;£10 for the expense of substituting pipes for old 
brick drains they instantly went away. 

Mr. Stibukg (Dublin) thought that if the clauses of the Public 
Health Act were enforced there would be few of the defects men- 
tioned in these papers. 

Mr. D. Emptaoe (Margate) said that in dealing with house 
drainage they must not overlook the fact that, no matter how c(Hn- 
pletely their drains were disconnected or thoroughly ventilated, if 
they had a defective apparatus, such as a '* pan closet " fixed at its 
head, bad gases would be generated in its own cesspool (very properly 
designated a container), which would belch forth upon the tilting of 
the copper pan, causing smells as offensive and, in some cases, as 
dangerous as bad air from the sewers. 

Mr. B. O'Bbien^ Fublono (Dublin) hoped the Section would bear 
with him if he intruded amount so many engineers. When he was 
Secretary to the Boyal Commission, which sat in Dublin in 1879, he 
learned sufficient about house drains to enable him to lay claim to 
some knowledge of the subject. The Congress had heard a good 
deal of the necessity of a system of intercepting sewerage for Dublin 
with the object of purifying the liffey. He ventured to say that 
important as that subject was it was of infinitely more importance 
that the drains and sanitary arrangements of the Dublin houses 
should be put into proper condition, and so maintained. He strongly 
urged the necessity for periodical sanitary inspections of houses. Be 
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defied any man to keep his own house healthy if his neighbour's 
house drains were out of order. He knew business men to spend 
large sums in perfecting the sanitary arrangements of their prirate 
houses, while they neglected the offices in which they spent the greater 
part of the day. One thing which had done much to retard sanitary 
improvements was that engineers recommended the very best possible 
system, instead of a system which would be sufficient for the require- 
ments. His advice to the public was : employ a competent person to 
say what the system of drainage should be, employ a competent 
plumber to carry it out, and then have it periodically inspected. 

Mr. BooBBS Field, MlDst.C.E. (London), entirely agreed with 
the last speaker that a main sewerage system was not sufficient if 
house drainage was neglected. He had had in his practice cases 
without number of houses where the system of main sewerage was 
excellent, especially in London, but where the house drainage itself 
was so bad as to cause typhoid fever or other serious illness. There 
was one very general defect which he would specially call attention 
to, viz., the unsoundness of the house drains. He found this defect 
more fk^quently overlooked than any other, as it was a concealed 
defect, and one which was costly to remedy. In the case of town 
houses, where the drains so often passed beneath the house, the 
soundness of the drains was of vital importance. If leaky drains 
were left beneath the house no amount of care expended on the venti- 
lation of the drains or on the sanitary fittings would render the 
house healthy. The only remedy was to remove the leaky drains and 
contaminated earth, and construct new watertight drains. He agreed 
that it was a mistake to have the house drains too large. Six- 
inch pipes were ample according to his experience, for any ordinary 
house. Many large mansions and public institutions had only six- 
inch pipes. Every case, however, must be dealt with by itself, and 
it would be wrong to lay down any iixed rule. The drains should be 
so constructed that everything passed into them would wash away to 
the main sewer. A nine-inch pipe was too large for an ordinary 
house, as the smaU quantity of water which passed would spread out 
on the bottom of the pipe, and not have so much force as it would if 
the flow were concentrated in a smaller pipe. Deposit would therefore 
take place, unless some special means for flushing were provided. He 
had generally found it advisable to make the siphon trap smaller than 
the drain. He frequently put a four-inch siphon iu connection with a 
six-inch drain, and so on. The siphon should always be placed where 
it could be readily examined. 

Sir BoBEBT Eawlinsow, C.B. (President of the Congress), said Mr. 
Sogers Field was called in to examine Bagshot House, the residence of 
the Duke of Connaught, after the Duchess was very severely smitten 
with disease, and to remedy the sanitary defects, and if he would 
state briefly what he found it would be of great interest. 

Mr. BooEBS FiEU), M.Ikst.C.E. (London), in complying with Sir 
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Bobert Bawlinson's request, said it was a remarkable case ; for the 
Dachess's bedroom, where she was taken ill, was a long distance from 
where the sanitary defects were found. He found a very defective 
drain underneath the basement, from which noxious gases could pass 
up through a hollow in the wall behind the dining room to the upper 
floor, upon which the Duchess's room was situate, though at a con- 
siderable distance from that point. He tried experiments by gene- 
rating smoke where the foul air from the defective drains passed, but 
the smoke did not penetrate to the Duchess's room. Then he lighted 
a fire in the room so as to place the room in the same condition as 
would exist when the Duchess occupied it, and repeated the experi- 
ment, but still the smoke did not pass into the bedroom. He began 
to think that the ex^riment would only lead to negative results, but 
before giving it up he carefully considered what other conditions 
there could be which were not the same as when the Duchess occupied 
the room. He then noticed that there was no carpet down and that 
there were air bricks outside, and it occurred to him that the fresh air 
passing between the joints of the floor boards (which were not very 
dose) might feed the fire, and interfere with the suction it would 
otherwise exert on the foul air in the house. He therefore deter- 
mined to experiment with the carpet down. The carpet could not be 
obtained, but brown paper was laid down instead, and very shortly 
afterwards the smoke entered the room, thereby indicating how the 
noxious gases from the bad drain had made their way up. A peculiar 
fact was that until a certain day afler her confinement the Duchess 
did not show any sign of illness. He said to himself, was it possible 
that that particular day she got out of bed ; because he had found 
that the current of foul air did not pass her bed, but would pass her 
while sitting beside the fire. On inquiry from the nurse he discovered 
that the very day the Duchess first left bed and lay on a sofa beside 
the fire she was taken ill ; next day she remained in bed and felt 
better ; the day after she again sat by the fire and became ill again. 

Mr. Clabks believed that good yellow or blue clay would be suit- 
able for the joining of pipes. He thought every landlord should be 
required to give his tenant a certificate horn an engineer that the 
house he was letting was in good sanitary order. 

Mr. H. H. Ck)LLrNS, F.E.I.B.A. (London), thought it right to say 
that no worse method of joining pipes could be thought of than that 
suggested by Mr. Clarke; and to prevent it being accepted as a 
method of creating good work he had risen to enter his earnest protest 
against such a statement being promulgated from this Congress, as 
being in harmony with the practice of the members. 

Sir BoBBBT Bawliksoit, C.B. (President of the Congress), said the 
best method of draining the house was in the long run the cheapest. 
Lcndon was now a water-closeted city entire, Paris remained a city 
of cesspools. 

Mr. W. E, E. Coles (London) said that the Plumbers' Company, 

U 
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one of the oldest of the guilds of the City of London, had given 
their sanction and support to a General Congress of Plumbers to be 
held at the Health Exhibition, South Kensington, on the 28th inst., 
and at the Congress all the (^hief subjects relating to plumbing would 
be considered, viz. : (1.) The technical instruction of plumbers. 
(2.) Apprenticeship, the duration and condition of indentures suited 
to the present state of the pluifibing trade and to the modem system 
of technical instruction. (3.) The establishment of metropolitan 
and provincial boards of examiners of pluinbtng work. (4.) The 
registration of journeymen plumbers. (5.) The suitability of materials 
used in plumbing, and particularly of those materials recently intro- 
duced as substitutes for lead. (6.) The desirability of fixing upon a 
system by which uniformity in the quality of material used in 
plumbing may be insured. (7.) The formation of district associations 
of plumbers to investigate and secure, as far as practicable, correction 
of evils and abuses arising in connection with the trade. (8.) A 
general and executive committee to be formed for the purpose of 
receiving reports from district associations of plumbers and others, 
with a view to the preparation of a general report by the Plumbers' 
Company, to form the basis for an appeal to Parliament for necessary 
amendments and extensions of the law relating to plumbers' work, 
under the Building and Health Acts, and otherwise. 



On ^^ Electric Lighting, considered from a Sanitary Point of 
Viewy" by J. Angelo Fahie, O.E. 

It may be asked at the outset, What relation is there be- 
tween Electric Lighting and Sanitary Science? The author 
hopes to be able to show that the question of artificial lighting, 
and especially electric lighting, has a most important bearing 
on sanitation, although hitherto it has not received very serious 
attention from this point of view. Recollecting that foremost 
amongst the objects of the Sanitary Institute of Great Britain 
is the discussion and consideration of all questions affecting, 
directly or indirectly, our general health, the question of the 
good or evil influence exercised by artificial light thereon is of 
the highest importance, and is, in every respect, worthy the 
consideration of this Congress. When we reflect what a con- 
siderable portion of time is spent by modem society under light 
other than natural light, and how much more injurious are all 
modes of artificial lighting in comparison with sun-light, it is 
essential that we should consider anxiously the most desirable 
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form of light which shall exercise the least ill effects on our 
bodily health and comfort. 

In olden times man paid little attention to the subject of 
artificial illumination. Content to work during the day by the 
light of Nature, he spent his life after sunset in semi-darkness, 
or in the imperfect light emitted by the rude fire which served 
to warm his dwelling. 

To the inhabitants* of the East may be ascribed the first 
attempts at producing light by artificial means, which consisted 
in burning fluid bitumen in rude vessels of baked earth. 
Attempts were also made to utilize the fat of fish and animals 
for the purpose, and later on the primitive pine torch came into 
almost universal use as the only means of affording light after 
sunset. It need hardly be said that these early attempts served 
to fill with odour rather than light the dwellings it was sought 
to illuminate. 

Since the object of this paper is to consider the subject of 
electric lighting from a sanitary point of view, and since it is 
only with the general introduction of gas and petroleum the 
danger of injury to health arose, it is not necessary to dwell on 
the forms of lighting in vogue prior to the illuminants now so 
universally used. Nor is it necessary for our present purpose to 
enter into the consideration of the theory, or nature of light ; 
su£Sce it to say that light is the medium by which bodies are 
rendered perceptible to the sight. Every form of matter 
when sufficiently heated, has tne power of emitting rays of 
light, and thus becomes self-luminous. All artificial sources 
of light depend on the development of light during incan- 
descence. 

The conditions of life under all kinds of artificial light are 
less favourable to health than under daylight. Duringthe day 
we have abundance of soft, pure, white light. The air we 
breathe is pure and unvitiated; it contains the heat only 
necessary for health. All nature delights in sunlight, the 
animal and vegetable organisms flourish under its influence; 
our energies are in a state of activity during the day. 
Under artificial light these conditions are completely altered ; 
light which would be considered excessive at night is far 
inferior to ordinary daylight. The heat produced by all forms 
of light exceeds the temperature of the atmosphere in 
average daylight, and the air is vitiated to an extent proportional 
to the amount of light produced. How desirable, therefore, 
is it that we should seek, and by every effort in our power 
assist in, the development of that form of artificial light which 
approaches nearest the conditions existing under sunlight. 
As will be seen hereafter, the light afforded by means of 
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electricity is far superior to all other illuminants in the fulfil- 
ment of these conditions. 

All forms of artificial light hitherto in use depend on com- 
bustion, in order to sustain which a good and plentiful supply 
of air is necessary. 

Gas, for example, the chief constituent of which is a combi- 
nation of carbon and hydrogen, will not bum without the aid 
of the oxygen in the atmosphere. In the process of combustion 
the particles of carbon contained in the gas come into contact 
with the oxygen of the air, and float in an incandescent state 
in the interior of the burning vapour, and this constitutes the 
flame. The presence of the carbon in a finely-divided state may 
be easily shown by holding some refractory substance in the 
flame, when the carbon will be deposited upon it in the form of soot. 

Should, however, the supply of oxygen be insufiicient, partial 
combustion only takes place, the carbon escaping in an unbumt 
condition in the form of a dark cloud, when the flame is said 
to smoke. 

The brightness of the flame, therefore depends on the supply 
of air necessary for perfect combustion. 

That oxygen is absolutely necessary for combustion, may be 
shown by placing a tumbler over a lighted taper, when the 
taper will bum nicely at first, but soon a change will be 
observed : gradually the flame will diminish, and at leuffth go 
out. This result is caused by the enclosed oxygen combining 
with a portion of the material forming the taper, producing a 
poisonous compound, called carbonic acid, which suffocates the 
flame. Similarly, if we take an Argand burner and stop the 
aperture in the centre, the gas bums poorly because there is a 
restraint to the supply of air. 

The light afforded by candles and lamps does not differ 
essentially from that of the ordinary gas burner. The same 
elements which constitute the one are present in the other — 
they all owe their luminosity to combustion. A petroleum 
lamp bums imperfectly without a chimney, but when this is 
put on, a strong draft is caused, supplying the air necessary for 
thorough combustion, and the brilhancy of the flame is thus 
materially exalted. 

From what has been said it is obvious that in order to obtain 
the highest illuminating power of a flame, a plentiful — and 
what is more, a fresh, — supply of air is essential. Thus it will 
be seen that wherever light is obtained by combustion it 
deprives the air of oxygen, that element which has justly been 
termed the ^' aeriel " food of animal life, as it is dependent on it 
for existence. Moreover, in the process of combustion the air 
is contaminated with certain poisonous compounds^ such as 
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carbonic acid, carbonic oxide, and sulpbur, which, when breathed 
even in a limited quantity, are injurious to the human frame. 
Another effect of combustion is the production of vapour, 
formed by the oxygen of the air combining with the hydrogen, 
which constitutes a portion of the material consumed. The 
presence of this vapour will readily be detected if a decanter of 
cold or iced water is brought into a room where a number of 
lights are burning. The surface of the decanter will be speedily 
covered with a thick dew, caused by the vapor floating in the 
air being condensed by the action of the cold water within. 

As we all desire to live in pure air, is it not strange that we 
should be content to use a light which not only robs the atmos- 
phere of oxygen, thus destroying its life-supporting virtue, 
out actually loads it with noxious vap6urs, the products of 
combustion ? 

Considering the comparative merits of the various artificial 
lights now in use, the following table from Dr. Tidy's *' Hand- 
book of Modem Chemistry " will afford some idea of the heat- 
producing and air-vitiating effects of the different bodies 
enumerated. To this table Mr. R. Hammond has added the 
. effects produced by a 12-candle incandescent electric lamp. 

TABLE — Showing the oxygen consumed, the carbonic acid pro- 
duced, and the air vitiated, by the combustion of certain bodies 
burnt so as to give the light of 12 standard sperm candles, each 
candle burning at the rate of 120 grains per hour : — 



Burnt to give light 

of 12 candles, 

equal to 120 graina 

per hour. 


Cubic feet 

of 

oxygen 

consumed. 


Cubic feet 

of air 
consumed 


Cubic feet 
of carbonic 

acid 
produced. 


Cubic feet 

of air 
vitiated. 


Heat 
produced 
m lbs. of 

water 
raised 10«F 


Cannel Ghts 

Common Gas 

Sperm Oil 

Benzole 

Paraffin 

Camphine 

Sperm Candles . . 


3-30 
6-46 
4-75 
4-46 
6-81 
6-65 
7-67 
8-41 
8-82 
12-00 
none 


16-50 
17-25 
23-75 
22-30 
34-05 
33-25 
37-85 
4205 
44-10 
60-00 
none 


2-01 
3-21 
3-33 
3-54 
4-50 
4-77 
5-77 
5-90 
6-25 
8-73 
none 


217-50 
348-25 
356-75 
376-30 
48405 
510-25 
614-85 
632-25 
669-10 
933-00 
none 


195-0 
278-6 
233-5 
232-6 
361-9 
3251 
351-7 
383-1 


Stearic 


374-7 


Tallow 


505-4 


Electric Light 


13-8 



From this table it follows that an ordinary gas burner con- 
suming 5 cubic feet per hour absorbs nearly 5^ cubic feet of 
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oxygen per hour, or, in other words, it deprives 17 cubic feet of 
air of its oxygen in an hour. But, as has been already pointed out, 
gas not only deprives the air of its health-giving oxygen, but it 
contaminates it with poisonous compounds which are more or 
less — according to the extent to which they exist — ^injurious to 
animal life. Dr. Tidy considers that the contamination of the 
atmosphere in a crowded theatre at the end of the performance 
majr be regarded as distressing ; and many of us experience a 
dismclination to go to the theatre because of the inconvenience 
suffered from the heat and vitiation of the air caused by the gas, 
producing headache and oftentimes, giddiness. The effects of 
neat and vapour from combustion will be readily detected in a 
wareroom or shop, the lower portion of which may be only at 
a temperature of 60® to 70°, in consequence of the hot-sur 
ascending, the temperature near the ceiling will probably be from 
130° to 140°. When, therefore, goods, books, &c., are placed 
in such high localities it cannot be wondered at that they become 
injured or destroyed. Indeed, referring to the amount of water 
generated by the gas flame, it is stated on authority that sixty 
gas jets will produce on the lowest computation two gallons of 
water per hour 1 Thus it is we often see on a Decemoer even- 
ing streams of water trickling down the windows of shops 
bmliantly lighted by gas. 

Turning to the table above quoted, we find that electric 
lighting by incandescence produces absolutely none of the evil 
effects just enumerated. There is no oxygen consumed, no 
carbonic acid or other compounds given off, and, consequently, 
there is no vitiation whatever of the atmosphere; and, as 
to the heat-producing effects, the table shows that the air of a 
room lighted by gas is twenty times more heated than if lighted 
by incandescent electric lamps. From this it will be readily 
seen how conducive to health and bodily comfort are the condi- 
tions fulfilled by electric light in contrast with all other illumi- 
nants. And not only is the health and bodily comfort affected by 
the influence of artiiicial light, but the temperament also ; and it 
is very remarkable to notice the difference m the effect produced 
by gas light, and electric light, on the spirits of those obliged to 
work long hours at night. A brilliant light, we all know, 
exercises a cheerful influence on the animal spirits, and electric 
lighting affords unusual facilities for acquiring a higher degree 
of illumination without the accompanying neating and air- 
vitiating evils inseparable from gas and petroleum. 

It has been said, as an argument against the use of electric 
light, that it is injurious to the eyesight, and, therefore, can- 
not be considered as conducive to health. This argument is 
more imaginary than real, and has no foundation in fact. As 



Digitized by 



Google 



J. A. FAHIE. 311 

compared with other h'ghts, electric light is less injurious, when 
used under proper conditions. True, an unsteady or flickering 
light has an ill effect on the sight, and electric lighting on the 
arc system is open to this objection, a defect which, however, 
will, doubtless, be remedied in time. But the incandescent system 
leaves nothing to be desired. The light is pure, soft, and white, 
and is absolutely steadv in its action. 

It is this system which concerns us at present, since it is the 
most suitable for indoor purposes, and consequently bears directly 
on the Question of health. 

The flame of a candle, or a gas flame, is not absolutely steady, 
although considerable improvements have been made in gas- 
lighting, during recent years, by the introduction of better 
burners and more suitable globes ; but in some cases — for instance, 
in factories — ^globes cannot be conveniently used, and the flame 
is ever subject to drafts, causing a disagreeable wavering or 
flickering in the light. It is impossible that the light of the 
incandescent electric lamp can be affected in this way. 

The glare of the electric light is also commented on as being 
objectionable ; but this is only applicable to the arc light, and 
even this form readily admits of being shielded in ground globes ; 
and as it is only suitable for outdoor use and for large buildings, 
it is not necessary here to say much about it. It might, how- 
ever, be said en passant that we have no right to stare at the 
electric arc any more than we have to stare at the sun, which 
makes our eyes weak, and otherwise inconveniences us. A 
strange story was told in the newspapers a few days ago, of a 
boy, aged about 14 years, who, tor a wager, stared at the 
sun for some time, and died the same night in great agony. 
Professor Pickering, a German savant^ recently made an investi- 
gation into the cause of weak sight amongst the students of his 
university, and traced it to the heat given off by their reading 
lamps, which dried up the humours of the eye. Seeing that the 
electric light gives off but a trifling degree of heat it is, there- 
fore, far preferable in this respect, and far less injurious to the 
sight than gas, oil, or candle light. 

Many institutions throughout the country are now lighted by 
electricity, and in every single instance with the most beneficial 
results to the health and comfort of the people who work by its 
aid. 

It would be impossible in a small space to describe the light- 
ing arrangements in these institutions, but the author may be 
permitted to refer to one installation which has been working 
under his charge for the past nine months, and which will serve 
as an illustration for many others. The installation referred 
to is that of the olBSces of the Irish Times. The composing 
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room here forms one large apartment measuring some 60 by 
40 by 70 feet in height JBefore the introduction of the 
electric light, this apartment was lighted by 100 gas jets, and, 
remembering that one gas jet consumes as much oxygen as five 
individuals, and adding to this the effects resulting from the 
breathing of the compositors, together with the long hours of 
night during which the work is carried on, we can readily con- 
ceive how extremely unwholesome and unhealthy must have 
been the air of this apartment. Indeed, as a matter of fact, 
the employes frequently suffered from ill health and discom- 
fort, which they usually attributed to the vitiated state of the 
atmosphere, and it was not unusual to have several out on sick 
leave at one time. This was especially noticeable in summer. 
The temperature of the apartment frequently ran as high 
as 85° in winter, and 95° in summer. The discomfort occasioned 
sometimes in summer was very serious indeed, oftentimes ren- 
dering it impossible for some of the men to carry on their 
business for tne usual number of working hours. 

Since the introduction of the electric light the condition ot 
things is entirely changed. The atmosphere is pure and 
healthy, the theimometer rarely marks higher than 70° during 
the night, the light is bright and perfectly st.eady in its action, 
the health of the employes good, and their spirits cheerful and 
buoyant, many of them being able to work for considerably longer 
hours now than formerly, and the sick list has all but disappeared. 

This proves that not only from a sanitary, but also from a 
commercial point of view is the introduction of the electric 
light beneficial. 

It may be argued that a proper system of ventilation would 
render the use of gas hanmess ; but the question of ventila- 
tion, although apparently bo simple, is difficult to deal with. 
Sometimes arrangements adopted to ensure a good supply of 
fresh air may be admirable in calm or warm weather, and just 
the opposite in cold or boisterous weather. Again, a means of 
ventilation may work well for a period, and, unexpectedly, 
perhaps, owing to a change in the wind, instead of the noxious 
products of combustion pasising off, the wind rushes in with 
occasional gusts causing the fiame to become agitated and 
smoky and the air is vitiated to even a greater extent than 
otherwise. With the electric light the difficulty of ventilation 
is reduced to a minimum. 

Amongst other advantages of the electric light, which, although 
not strictly relating to its sanitary aspect, have, nevertheless, an 
indirect effect on health, may be mentioned the following : — 
Plants grow in rooms lighted by it, and cut flowers exhibit 
their true colours, and do not quickly wither ; paintings show 
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their nataral tints and colours to better advantage. Its influence 
on the health of children is incalculable. An electrically-lighted 
nursery, even if the light remains on all night long, is free from 
the noxious vapours produced by candles or gas. The electric light 
also lends itself to artistic treatment in the most admirable way. 

In the adoption of the electric light, therefore, we fulfil the 
following important considerations : — We do not deprive the 
air of oxygen, so necessary for our health and comfort ; we do 
not adulterate the air with pernicious compounds of any kind ; 
we avoid the accumulation of vapour ; only a small degree of 
heat is produced ; and we facilitate the means of ventilation. 

In fact, by means of electricity we have at last obtained an 
artificial light, wliich is nearly all that could be desired ; and, 
regarded from a sanitary point of view alone, its development 
and introduction should command our warmest sympathy and 
earnest support 

It may be expected that some reference might be made here 
concerning the expense of the electric light, but since the subject 
has been dealt with chiefly from a sanitary point of view, and 
as the question of first cost and maintenance involves considera- 
tions which could scarcely be fairly treated in a paper of this 
kind, the author may be excused for not entering into details or 
comparisons of cost 

So long as electric lighting is carried on in isolated installa- 
tions, it will be found difficult, no doubt, to compete with its 
older rival, although there are cases where the cost of such in- 
stallations compares favourably with gas. The expense of 
maintenance by isolated lighting is governed entirely by local 
considerations. Where the light is required onlv to a limited 
extent — say 100 incandescent lamps burning for less than 
1,000 hours per annum — the cost will probably exceed that of 
gas ; but where the number of lamps reaches 200 and the num- 
ber of working hours amounts to about 2,000 per year, then 
electricity will undoubtedly beat gas. It is, however, unfair to 
compare the expense of lighting by isolated installations with 
that of lighting by means of a well-established and elaborate 
system, whose existence is founded on the experience of half a 
century. However, in considering the question of expense, the 
superior advantages which we have enaeavoured to point out, 
inherent in the electric system should entitle it to a higher price 
than all other systems oi^ artificial illumination. 

The time will come, however, when the electric current will 
be supplied on a large and -comprehensive scale, and when its 
merits will be fully appreciated by all; then the question of cost 
will no longer form an insuperable barrier to its universal adoption. 
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Sir BoBEBT Eawlinson, C.B. (President of the CongreBs), said 
that two important questions were its certainty in use and its 
economy. With regard to the former question, the electric light had 
on repeated occasions gone out suddenly. There was a field for it in 
special purposes, but it was not nearly so cheap as gas, and it would 
be very difficult indeed for electricity to compete with gas. 

A discussion followed, and 

Mr. J. Angblo Fahib, in reply, said that no doubt there were still 
some difficulties which impeded the successful and economical appli- 
cation of the electric light, but it should be remembered that diffi- 
culties had always to be overcome in the introduction of every new 
industry, and those attending electric lighting were being removed 
from time to time, as electricians gained experience by actual prac- 
tical work. As to the accident which occurred at the Health Exhibi- 
tion, it simply arose from the attendant incautiously placing both his 
hands at one time on or in connection with the opposite brushes of 
the dynamo, thus receiving through his body the current which was 
being generated to feed some 23 arc lamps. It appears that the 
unhappy man had been cautioned against placing both hands on the 
machine, and the accident was wholly due to negligence. 

During the reading of the paper, Mr. Eahie exhibited a specimen 
of the spectacles or goggles recently devised by Dr. W. H. Stone, for 
the use of electrical engineers and others connected with electric 
lighting. These goggles have blue glasses in the front, and are pro- 
vided with side glasses tinted red. When looking at the incandescent 
light the blue glasses are used, and the red rays neutralized ; while 
for the purpose of examining the arc light the red side glasses are 
turned down and both are used, by which means any danger to the 
eye arising irom excess of blue rays is obviated. 



On " Temporary Hospitals^'' by Howard Pentlakd, B.A. 

There are two main classes of temporary hospitals — 

I. Those that are built on the path of an epidemic. 

II. Those that are built in the belief that permanent hos- 
pitals are a mistake. 

The first may be suitably termed isolation hospitals, as in 
them it is proposed to isolate the patients from the public and 
if possible from one another. 

As a general rale they bear the marks of hasty consideration, 
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and in no case show an advance proportional to that of perma- 
nent hospitals ; whilst their remoteness has often entailed great 
inconvenience. These two evils may he eliminated if we apply 
to them the principles that guide us in the design of permanent 
hospitals, and adopt some means of rendering their nearness 
comparativelj harmless. 

Several materials offer themselves — 

1. Galvanized corrugated iron. 

2. Wood. 

3. Tiles. 

4. Slates. 

5. Concrete. 

6. Felt 

7. Willesden paper. 

The first, used by itself on a framework of iron, or even 
wood, though proof against infectious matter, is too good a 
conductor; and the second, as well as being the inverse, is too 
liable to decay, considering its price. 

A construction in the form of external iron sheeting and 
internal wood sheeting is an improvement, but with Willesden 
paper lining would be better stiU. 

Slates and tiles nailed to boarding or battens on framing, and 
lined with wood sheeting, are more permanent than the lasl^ but 
not so clean or so easily ventilated m the framing space. 

Concrete or cement is not suitable, except in the form given 
to it by Mr. Lascelles, which consists of thin slabs screwed to 
wooden framing. It is good, but cemented to concrete framing 
as supplied by Mr. Lascelles, it seems less liable to infection. 
It majr be lined with thinner slabs if desired. Concrete, how- 
ever, m either form, or wood lined iron is, on account of its 
comparative expense, more suitable for hospitals of Class U, 
than for the cheap temporary buildings of Class L Plastering 
may of course be used, but it should be executed on corrugated 
wire netting and not on laths. 

Felt and paper remain. 

The former requires wood sheeting for a foundation, whereas 
the latter does not, and, moreover, is capable of harbouring 
vermin and infection to a large extent. 

Willesden Paper would, therefore, seem to be the best 
material for " Temporary Isolation Hospitals." It is an ex- 
tremely bad conductor, has a very hard, smooth surface, and 
considerable strength. 

Willesden Paper is much less combustible than either wood 
or felt, and bums with difficulty. 
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Taking the framing as constant in value, these materials are 
worth per. square foot laid — 

Galvanized Corrugated Iron '. 6A 

Wood Sheeting 4d. 

oiaxes ••• ••• ••• ••• ••• ••• D'sua 

Concrete Slabs (external) ... ..'.. ... 6d. 

„ „ (internal; 4Jd. 

Willesden Paper 2|d. 

The tost, then, of the various coverings, exclusive of the 
framing, is as follows : — 

Tiles lined with wood sheeting lid. 

Slates „ „ „ ... ... 9^d. 

Concrete slabs, externally and internally ... 10|d 
Galvanized iron, lined with wood sheeting ... lOd. 
Galvanized iron lined with Willesden paper... Sjd. 

Willesden paper alone 2^d. 

Willesden paper is, therefore, the cheapest, as well as being 
•otherwise the most suitable for "Isolation Hospitals'* for 
epidemics. 

The Health Committee of the Corporation of Liverpool have 

J'ust; used a large quantity of this paper in the construction of 
Lospital huts. 

The next Question is as to the best form. 

All authonties are agreed that whatever disadvantages some 
of the details of the iSUet System in permanent hospitals may 
entail,thatits intrinsic merit lies in its providing an open basement. 

This, which is a difBcult and expensive reqmsition as advocated 
by M. Toilet, is almost a necessity in a timber structure. 

The whole concern could be carried on a few timber or H 
iron posts, planted in limips of concrete or driven as piles. 
Underground air would thus be eliminated at once. So far 
we follow M. Toilet, but from this point we must borrow Bur- 
don Sanderson's idea of annular wards as proposed in his evidence 
on the ** Small-pox and Fever Hospitals " Commission, and Dr. 
Richardson's idea of the wholesale disinfection of hospital air, 
as proposed in a paper in Vol. HI. of the Transactions of this 
Institute. 

If these buildings are to be in a populous district they must 
at least be rendered as harmless as an ordinary hospital, and 
this can only be done bv a whole or partial application of Dr. 
Richardson's idea. This again cannot be practically realized, 
except in an annular ward, where air is drawn from tne external 
circumference through the ring, and the internal circumference 
into the inner circle, and upwards and outwards through a 
disinfecting aspirator, such as a brazier of glowing pumice, or a 
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hot ring of bunsen burners, in connection with a spiral drain 
ventilator, charged with sulphuroas acid. 

Curves, again, cannot be very easily realized in timber, so we 
must replace the circle by a convenient polygon, which may be 
sub-divided to any extent desired. The accompanying diagram 
shows an attempted sblution of the problem for four patients. . 

Many nurses might be required for four cholera patients, but 
one for every two patients is the maximum which should sleep 
in the Isolation Hospital, the others being accommodated in 
an isolated administration building, or in the main hospital, 
according as the Isolated Hospital was an independent institu* 
tion or an offshoot. 

A verandah runs round the whole to afford dry intercommu- 
nication, each room having a protecting porch. 

The foul air is all concentrated in a central chamber approached 
from beneath, where the heating, ventilating, and disinfecting 
apparatus is placed. But the nurses' rooms have no openings 
to this, their ventilation being effected in the usual manner by 
a window; a sheet iron diaphragm protects the stoker 
from the foul air; an airtight pane in both partitions 
enables the nurse to view her two patients. The heating 
could be effected either by a stove in each room (stoked from 
the centre) and all gathered to the central shaft, or more 
expensively by a central stove, and a coil of hot water pipes with 
a stop-cocK, placed similarly to the stove, or else to warm the 
incoming air. Such a building, which could accommodate six 
patients on an emergencv, would cost about£l60, including heat- 
ing and ventilating, and would, with slight repairs, last 20 years 
in thorough efficiency and much longer with partial renewals. 

As the wall space of each room on the central chamber 
must have an inferior limit, and as the area of a regular 
polygon increases more quickly than its periphery, there is a 
superior limit to the number of patients that can be accom- 
modated in one such Isolation Hospital. This number may be 
easily calculated for a particular case. 

A=working area per room required in central chamber. 

Inconvenient wall space on central chamber per room. 

n=number of patients. 

r:=ratio of nurses to patients. 

An(l + r) = |n(l+r)cot-JL_ 

IT 

whence n =» — ?- .~um - 1 i« 

for the values 11, 5, 4, i. n=4 which with two nurses may be 
accommodated in a hexagonal hospital. 
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In the most advanced types of modem hospital construction, 
it is now usnal to isolate the wards from one another and the 
administration. A large hospital might thas be laid out, consist- 
ing of a number of these polygonal units, disposed round a central 
administration, and connected thereto and to one another by a 
light tramway or passage under cover, and telephones. Were 
single wards dispensed with the cost would be proportionately 
reduced ; but a shiUing per week per bed is all that need ever 
be spent to provide efficient hospital accommodation for any 
class of patients. 

Class 11. brings us face to face with the hospital of the 
future. What this may be it seems hard to predict, but in view 
of the radical changes in hospital construction during the last 
fifty years, it will at least be admitted that another generation 
will see still further changes. 

From the time that Enchsen first drew attention to the evils 
of ** hospitalism " down to the present, when most of us accept 
Pasteur s theories as gospel, there has been a gradual series of 
attempts to eliminate infectious matter and infection holding 
matter from the vicinity of the patients, and the last to be 
removed will possibly be the hospital itself. But as the hos- 
pital itself, like air, is a constant necessity, the operation could 
only be performed periodically. 

The period, which is known for air, is unfortunately not 
known for wood, concrete, plaster, paper, &c., but must sooner 
or later be determined. This belief, which is gaining ground, 
especially in Germany, points to the desirability of structures 
more of the nature oi tne Moabite Barrack Hospital in Berlin 
than of the new St. Thomas's Hospital in London. M. Toilet, 
whose expensive buildings are mostly constructed of concrete 
and iron, points to the fact that concrete walls, finished with a 
smooth painted surface, are virtually incapable of germ absorp- 
tion, and can, moreover, be periodically flushed with flame, or 
hosed with antiseptic solutions. 

But we are not as yet in a position to ascertain that any 
building material, except perhaps iron, is so non-absorbent of 
infectious matter. 

Economy, too, favours the erection of hospitals that will last 
only for a short period. When the capitalization of the interest 
of the sums expended on permanent hospitals, and their repairs 
is taken into account, it will be found that hospitals of a cheap 
construction, such as that of the Moabite Barrack Hospital, or 
buildings of galvanized iron, lined with Willesden paper, have 
the advantage. A change of site which is often desirable, but 
impossible, could be easily effected when desired* 

Hygiene and economy thus point to the erection of cheap 
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polygonal hospitals of one story, well raised from the ground on 
posts, destroyed after one generation's use, and transferred 
elsewhere for the next. The principle also relieves us from the 
necessity of providing for posterity. 

These are strong arguments, but undoubtedly the strongest 
against costly permanent hospitals is the undoubted fact that in 
half a century ours will be thought of as we now think of the 
old Hotel Dieu in Paris. 

Should Portland cement concrete slabs prove to be tolerably 
non-retentive of infectious matter, Lascelles' construction seems 
the best of those mentioned, but otherwise galvanised iron 
buildings lined with Willesden paper, which could have their 
linings burnt and renewed, and the iron flamed every few years, 
would prevail in Class IL 

In this class of hospital a greater number than six in each 
polygon should probably be attempted, but for large numbers, 
with a central administration and schools, the general scheme 
should be identical with that mentioned for Class I. 

It is for the public to choose whether they will exercise their 
benevolence in this manner, which ccteteris paribus would afford 
more relief than the present system, or in raising monuments 
which, however in accordance with the most advanced scientific 
views, may yet, for aught we know, propagate disease, and will 
most assuredly be despised by posterity. 



Sir EoBEBT EAWLmsow, C.B. (the President of the Congress), 
said this was one of the best papers he had listened to, and he wished 
the promoters the best possible success. All his sympathies were with 
cheap temporary hospitals. Here was a proposal by which a man 
could have restoration to health in a hospital where the cost would ' 
only be Is. each bed per week. 
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CHEMISTRY, METEOROLOGY AND GEOLOGY. 

ADDRESS 

Bt Charles A. Gamebon, F.B.G.S.L, C.S.S.Gahb. 

maaiDVST or thb SBonoir. 



That abnormal food is a factor in the production of disease 
and death in man is a fact acknowledged from time inmiemoriaL 
The divinely inspired laws promulgated by Moses, direct that 
the flesh of animals that have died from disease shall not be 
used as food. They also prohibit the use of blood as food — a 
remarkable prohibition, when it is considered that it is chiefly in 
the blood that the virus of so many dangerous diseases circulates. 
The writers of the Babylonian Talmud make frequent references 
to the subject of diseased food, and clearly recognize the 
difference between the flesh of an animal affected with a specific 
disease, and that of an animal injured by purely accidental 
causes. 

It is only within a very recent period that the particular 
causes which render both animal and vegetable food unwhole- 
some or actually poisonous have been scientifically investigated. 
The information gained, though a substantial addition to our 
knowledge of the aetiology of disease, is still, in many respects, 
very imperfect. The further elucidation of this mteresting 
subject offers a wide field of enquiry to the microscopist, the 
chemist, the pathologist, and the biologist. 

For the pui*poses of this ad^ss I shall arrange diseased 
and otherwise unsound food into five classes : — 

1st. Vegetable food infested by fungi and other parasities, 
chiefly miscroscopic. 
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2nd. Animal food containing entozoa, or internal parasities. 

3rd. Animal food containing micro-organisms endowed with 
vimlent properties. 

4th. Animal and vegetable foods containing alkaloids gene- 
rated during putrefaction. 

5th. The flesh of animals affected by specific diseases, the 
various mcUeries morbi of which have not been isolated. 

Poisonous Moulds. 

^^0^, a disease affecting the seeds of the grasses, and especially 
of rye, is caused by a minute organism, placed by Link and 
Berkeley amongst the species of fungi included in the genus 
Oidium, The ergotized grain is very dark, sometimes quite 
black. These fungi in large doses are poisonous. They cause 
gangrene of various parts of the body, and even sloughing off 
of the extremities has been occasioned by them. Some years 
ago I found that the grasses in a large field near Navan, county 
of Meath, were peculiarly affected with ergot. The animals 
that grazed in the field lost their horns and hoofs. Many 
locaUzed epidemics of gangrenous disease have been caused by 
the use of ergotized grain. 

The genus Oidium includes a species which has often almost 
annihilated the wine crops of France and other countries. 

The moulds, or minute fungi which are developed in bread 
and other vegetable foods are occasionally poisonous. Five species 
of moulds have been observed on bread, namely, Mucor mucedo, 
Penicillium glaucum, Aspergillus glaucus, Ascophora nigricans, 
and Oidium aurantiacum. Of these M. M6gnin considers the 
last named the most poisonous.* This author cites cases showing 
the poisonous quaUties of mouldy bread. 

In Sheffield in 1879 eight persons were poisoned by eating 
puddings chiefly prepared in an "eating house" from bread 
crusts, the accumulation of weeks, and which undoubtedly must 
have been mouldy. Two of the affected persons died. The scien- 
tific evidence produced at the inquests negatived the presence 
of ordinary poisons in the food. In the Veterinarian for 
May, 1878, 1 published an account of the deaths of a large 
number of sheep and oxen which I clearly proved to have been 
caused by eating mouldy food. In the Dublin Journal of 
Medical Science for February, 1879, I have recorded several 
cases of death and illness in man caused by mouldy food, 
which I had personally investigated. 

The presence of fungi, and probably of algSB, in potable water, 

* Rew d^Hygime, Paris, 20th June, 1881. 
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occasionally causes the latter to have poisonous properties. Dr. 
Holdefleiss, in Biedermann's " Centrallblatt " for 1879, insists 
strongly on the poisonous nature of water in which the colourless 
al^ occur. 

It has been noticed that lake and pond waters often 
acquire a gi'een colour, which passes away after a few days. 
This colour is generally due to the development of immense 
numbers of oscillaria, EugUna Viriduj &c. These coloured waters 
frequently are sufficiently toxic to kill all the fish in them. 
Some time ago 1 had a water of this kind, which on being pre- 
served for some weeks in a glass vessel, passed from a green to 
a magnificent red hue. The change was caused by the oxidation 
of the chlorophyll formed by the algae. 

A specimen of bluish-green water, from Lough Derg on the 
Shannon, was sent to me for examination in June last. The 
coloured water rather suddenly appeared in a creek of the lake, 
and geese and ducks belonging to several persons were poisoned 
by drinking. In this case the colour appeared to be due 
not so much to algse as to pigment forming micrococci. These 
were seen in great numbers, forming colonies or zoogloea. No 
doubt these micrococci were the poisonous principle of the water. 

Parasitical Diseases of Animals. 

The flesh of animals affected with parasitical disease is largely 
consumed. The pig is occasionally tne home of the Cystxcercus 
cellulotua. The presence of this parasite constitutes the disease 
termed measles in the pig, but which has no analogy whatever 
to the malady of the same name peculiar to man. The 
cysticerci cellulosaa are the immature condition of the tape 
worm {Taenia solium)^ a human entozoon, or internal parasite. 
In the sheep cysticerci are very rare, but I not unf requently 
meet with them in the ox. 

It is stated in many works on Hygiene that 2 per cent, of 
Irish pi^ are infected with measle worms, but I have not found 
this to oe the case during recent years at least. In fact I 
rarely meet with this disease in the pigs slaughtered in Dublin. 

The taenia forming parasites are destroyed by the thorough 
cooking of the meat in which they occur. 

The "sturdy*' of sheep is caused by the presence of a 
bladder worm (Ccenuris cerebralis) in the animal's brain ; and 
the rot in the same animal and the ox results from the presence 
of very large entozoa (Distomce hepaticce)^ popularly termed 
" flukes," in the liver. Unless the flesh of the affected animals 
be sensibly deteriorated I think these diseases do not necessarily 
render the flesh of the affected animals unfit for food. 
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The Trichina ipinJis is a Bmall worm found chiefly in the 
pig, less frequently in man, the cat, rat, mouse, badger, and 
some other animak. It occurs in two conditions, first as a 
worm moving about, barely visible to the naked eye, and 
second enclosed in cysts. The male is about two millimetres, 
and the female three millimetres, in length. It is said that a 
single worm wiU produce more than 1,000 eggs. The free 
tricninse penetrate from the intestinal tract through the abdomi- 
nal wall into the blood and muscles. In the latter they become 
after a while coiled up in cysts, which ultimately become more 
or less calcareous. In these cysts the trichinaB retain for a yeiy 
long period their vitality. When a portion of the muscle of, 
say a pig, containing trichinad is swsulowed by another animal, 
the gastric juices dissolve the cysts, and liberate the imprisoned 
worms. The migrations of these tiny worms from the digestive 
canal to the most remote parts of the body occasion severe 

f»ain, and probably the symptoms have often been mistaken 
or rheumatic fever. The presence in sufScient numbers of the 
trichinae constitutes the disease termed trichinoais — a malady by 
no means uncommon. In Germany outbreaks of trichinosis 
are frequent, owing to the practice of eating pork, hams, bacon, 
and sausages almost or altogether raw. 

The most recent of the more serious outbreaks of trichi- 
nosis is that recorded by Dr. Joesting, of Halberstadt, in the 
December number of the Centralblatt fur Allqemeine Getund 
Neitspjlege. The flesh of a pig infested with trichinae was eaten 
in a raw or smoked state by some of the inhabitants of the littie 
town of Emersleben, on the 18th September, 1883. Three days 
after the slaughter of the pig, all the members of the family of 
the butcher who killed the animal began to suffer from diarrhoea 
and other symptoms of the same nature. Soon other cases 
followed, and up to the 11th of November, 361 cases of ill- 
ness occurred in Emersleben and its neighbourhood, all the 
patients having consumed portions of the pig. The mortality 
was high, fifty-seven of the cases provmg fatal. In the 
bodies of the deceased, trichinae in great numbers were 
detected. 

Trichinae in their free state are easily destroyed by heat, but 
in their encysted condition they resist the action of heat for a 
longer time. The ova of the parasite are difficult to destroy. It 
is, tiieref ore, advisable to boil pork, ham, bacon, and sausages 
much more thoroughly than is usually the case if we desire to 
secure immunity against invasions of trichinae spiralis. 

The Guinea worms {FUaria Medinensis) are very longand 
slender worms, which cause severe cutaneous abscesses. TThey 
pass from small crustaceans into water, which, when swallowed 
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by man, introduces the wonns into the stomach. These worms 
are only found in certain tropical countries.* 

Dr. Spencer Cobbold, an eminent authority on the entozoa, 
states that a common mode of the entry of parasites into the 
human body is in salads and other raw ve^tables, eaten without 
having been perfectly washed. Unfiltered water often contains 
parasites and their ova. 

MiOBO-OBOANISMS. 

Many of the diseases affecting man and the lower animals 
are caused by very minute organisms, which multiply in the 
blood and tissues. They are termed micro-organisms, because 
they are not visible to the unassisted eye. Some of these objects 
are so minute that 50,000 of them only equal in bulk a cheese- 
mite. 

Air, earth, and water, teem with micro-organisms. They are 
found on our furniture, clothing, food, and booies. The immense 
majority are harmless, some are virulent. Some of these micro- 
organisms are the ova of minute animals, but the greater number 
are fungi. 

A mushroom is a fungus, and, like all of its kind, subsists 
upon organised matter, and not, as other kinds of plants do, 
upon caroonic acid gas, water, ammonia, and other mineral sub- 
stances. Some of the microscopic mushrooms resemble animals 
in having locomotive powers, ana in requiring free oxygen ; hence 
it has been contendea that they are animals. These organisms 
are not only on the confines of the visible world, but they are 
also on the borderland which divides the two great organic 
kingdoms of nature — ^the animal and the vegetable. A (main, 
each link of which is somewhat differently fashioned, passes 
through each of these kingdoms ; it may be that these micro- 
orgamsms are the links by which these chains are united and 
made continuous throughout the animated world. 

The micro-organisms occurring in animals and vegetables 
which I propose to consider in connection with the subject of fer- 
mentation and disease, are almost universally regarded as fungi 
or moulds. They can generally be examined by means of a 
microscope capable of magnifying about 400 diameters linear. 
They occur in flesh, blood, organic liquids — such as broth — 
water, Ac. They are more reamly identified in muscle, &c., by 
treating the latter with solution of some aniline dye. The 

* Dr. Thadiehum'B admirable monograph on the parasite diseaeee of animals 
used as food, furnished as a supplement to one of tiie Reports of the Medical 
Officer of the Privy Council should be read by all who are iuterested in the 
iubjeet. 
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micro-organism acquires the colour of the dye, whilst the mus- 
cular tissue remains unstained. Ether, and acid and alkaline 
solutions, which dissolve or alter the form of pus and fat cor- 
puscles and other microscopic objects likely to be mistaken for 
micro-organisms, have no effect upon the latter. 

Classification op Micro-organisms, 

Cohn arranges these micro-organisms according to their 
forms into the following groups: — Sphaerobactena (having 
globular or oval shapes), microbacteria (very minute rod-shaped 
cells), desmobacteria (long and comparatively large rod-like 
cells), and spirobacteria (spiral cells). It is clear, then, Cohn 
includes all these organisms under the general term — ^bacterium. 
They have, however, a very extensive nomenclature, and the 
term bacterium is now generally restricted to short cylindrical 
organisms. The simple round or oval cell is termed micrococcus, 
those with a ribbon-shape, bacilli and the spiral-shaped are 
divided into two groups — sprrochus and spirillum. The micro- 
organisms, which are supposed to cause disease, chemical 
changes, &c., have names given to them which I shall mention 
farther on. 

Micrococci. 

The chemical composition of micrococci, &c., is peculiar. Un- 
like plants in general, they contain very little cellulose or starch. 
Their albuminous constituent is, according to Von Nencki, a 
peculiar body, which he has named mycroprotein. The thin 
cellulose covering of the cells is readily shewn by treatment 
with dilute sulphuric acid and iodine, which develops a blue hue. 
Most species of micrococci are very minute, but one kind, 
micrococcus prodigioausy which sometimes colours snow red, con- 
sists of comparatively large cells. In liquid and tissue the 
micrococci are met with, in strings like beads, isolated, in 
the shape of dumb-bells, and in masses (Zooglasa)^ cemented by 
a gelatinous substance ; they multiply by division, and it has 
been computed that a single micrococcus may, within twenty- 
four hours, produce more tlian sixteen millions of its kind I 

The micrococci are not the most harmless of the micro- 
organisms. They have been found in connection with 
pneumonia, diphtheria, endocartitis, scarlet fever, puerperal 
fever, vaccinia, small-pox, and erysipelas in man, and in the 
cattle plague and bovine pleuro-pneumonia. The causal connec- 
tion of micrococci with any one of these maladies has not been as 
yet conclusively proved, except perhaps in the case of ery- 
sipelas. That some species are virulent has, however, been 
clearly shewn by FriecDander and Frobenius and others. 
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According to Dr. Frank Ogston, of Aberdeen, inflammation 
is, except in cases of snch injuries as bums, always caused by 
micrococci. 

The powerful chemical action of micrococci has been placed 
beyond all doubt. The phosphorescence of fish and the pro- 
duction of mucus in wine have been traced to their agency. 
They have wonderful powers in forming pigments provided they 
have free access of air. 

The septic micrococci are very numerous ; they are found in 
all kinds of putrefying organic matters: I always meet with 
them in foul water. 

The disease termed pSbrine affecting silk worms is caused by 
a species of micrococcus. Pasteur has suggested a successful 
method of protecting the worm against the ravages of this pest. 

Bactebia. 

The bacteria of Cohn may be regarded as slightly more 
organised than the micrococci. They occur as cylindrical rods 
or oval cells. They seldom form chains, but are found in colonies 
{Zoogloea). Having a flagellum at one or both ends they have 
motile power, and their movements are very lively. They 
multiply by division. They are often so numerous in infusions 
that they form a thick pelUcle or scum. 

The Bacterium termo is found in putrefying organic matter. 
There is every reason to believe that bacteria are the cause of 
the decomposition. A large species — Bacterium lineola — occurs 
in water and in various organic infusions. The movements of 
these bacteria are rapid. 

The bacterium termo probably plays a useful part in the 
economy of nature. It causes a gradual and innocuous retro- 
grade metamorphosis of organic matter, resulting in its reduction 
to water, carbonic acid, ammonia, and nitrates — ^the inorganic 
food of plants. 

A bacterium in milk transforms its sugar (lactin) into lactic 
acid. Another, Mycoderma aceti^ is the cause, according to 
Pasteur and Cohn, of the acetic acid formation. Several 
pigments are developed by them. The disease affecting the 
domestic fowl, and termed fowl cholera, is declared by Semmer, 
Toussaint, and Pasteur to be due to the presence of a species 
of bacterium in the blood and tissues of those animals. Da- 
vaine and Koch have induced septicaemia, or blood poisoning, 
in animals by innoculating them with bacteria derived from 
decomposing organic matter. 

The term Microbes is sometimes applied to the bacteria and 
other minute organisms alleged to cause disease. 
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The Bacilli. 

We now come to perhaps the most formidable of the micro- 
organisms — ^the Bacilli. They are cylindrical, rounded or square 
at their extremities, and many have flagella which enable them 
to move about. Some of the rods, or strings rather, are of 
great length ; they are termed leptothrix. Unlike the micro- 
cocci they form spores. They also multiply by transverse 
division. 

A species of bacillus causes the rancidity of butter by pro- 
ducing butyric acid, but it discharges a useful part in the ripen- 
ing of cheese. Upon cellulose, a substance not readily amenable 
to chemical solvents, it exercises a potent influence, causing it 
to break up and become soluble in the digestive fluids of the 
stomachs of the ruminants. This bacillus mav, with almost 
absolute certainty, be found in the stomachs of these animals. 

The hay bacillus {Bacillus aubtilis) consists of rods of from 
0-002 to 0O06 millimetre in length, and from 0*002 to 0*003 
millimetre in thickness. They combine to form rods or fila- 
ments, some of which are of great length. They form spores 
about one-half the size of a bacillus, but the spores are not 
stained or affected by dyes. Although this organism is called 
the hay bacillus, it is almost invariably to be met with in all de- 
composing nitrogenous organic matters. 

Several non-motile species (Bacillus Septicus) are found in 
putrid blood and other albuminous matters. I nave seen them 
in sediments from water. They can exist without air. They 
occur occasionally in the bodies of dead animals. 

The term pathogenic bacilli has been applied to certain species 
which are believed to be the cause of specific diseases in man 
and the lower animals, or which at least must be admitted to 
be in some wny intimatelv associated with the disease. 

Koch, of Berlin, has discovered a bacillus in the bodies of peiv 
sons who had died from Asiatic cholera, and in pond water 
tainted by choleraic egesta, a comma-shaped bacillus, which he 
believes to be the actual cause of the disease. The bacilli were 
compared with other bacUli found in the intestinal tracts of per- 
sons who had died from dysentery and other diseases affecting 
the alimentary canal, but they were quite different from the 
cholera bacilli. The latter are possessed of locomotive power, 
and they are capable of reproducing themselves outside the 
human body. 

All attempts to induce cholera in the lower animals bv intro- 
ducing the comma-shaped bacilli into their systems failed, but 
it has long been known that this disease is not met with in the 
lower animals. Two important observations were made by 
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Koch, namely, that the comma-bacillus, or cholera microbe, is 
easily killed by dessication, and that weak acid solutions, which 
have no appreciable effect upon other kinds of bacilli, greatly 
retard the development of the cholera microbe. It might 
therefore be advisable, should cholera invade these countnes, 
to make vinegar or lemon-juice a constituent of every meal. 
Koch's theory of the causation of cholera has not as yet been 
universally accepted, but it cannot be shown to be untrue by 
other than experimental proofs. 

Dr. T. R. Lewis, of Netley, has auite recently announced 
{The Lancety September 20th, 1884) tnat he has discovered in 
the mouths and fauces of healthy persons comma-shaped bacilli 
which re-acted with dyes exactly like Koch's bacillus. He has 
not, however, shown that they behave identically under culti- 
vation, but his observation is an important one. 

The conditions affecting the life history of the cholera 
biMnllus, favour the theory that cholera is spread by means of 
polluted water. We have it on the high authority of Surgeon- 
General De Renzy* that in India impure water is the principal 
vehicle in which the poison of this dreadful malady is spread. 
Dr. C. Macnamara, in his excellent work on cholera, refers to 
the presence of vibriones in immense numbers in water known 
to contain the materies morbi of cholera. In 1866 I examined 
the water supply on board the ship '* Olive," lying in the Kiver 
Liffey. I found that it teemed with micro-organisms, and 
that it was enormously polluted. An outbreak of cholera had 
taken place on board the vessel, due no doubt to the bad quality 
of the water used by the crew. There is, in short, an extensive 
literature relating to outbreaks of Asiatic cholera, ascribed to 
the use of infected water. Should the disease invade Dublin 
next year, we shall certainly be in a good condition to oppose 
its progress so far as a pure and abundant water supply con- 
stitutes a defensive armour. I fear, however, that this kind of 
armour is wanting in the great majority of Irish towns. 

According to Risteur, a micro-organism is the cause of hydro- 
phobia. He is now engaged in the investigation of this microbe, 
and hopes to be able to '^ attenuate " its virus, so as to pro- 
duce a nydrophobic vaccine, if I may use the term. Should he 
be successful we may hope for the extirpation of one of the 
most dreadful diseases to which man is liable. 

Klebs and Tonunasi-Crudelli, and Lanzi, and Terrigi assert 
that they have isolated the micro-organism of malarial fever. 

According to Schiitz and Loffler, Bouchard, Oharvin, Wassi- 
lieff, and others, peculiar bacilli, resembling those of tubercle, 

* Beporto on the Sanitary Administxation of the Punjab for 1868 and 1869. 
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are always found in connection with glanders. Animals inocu- 
lated with them have contracted the disease.* 

Several observers claim to have discovered peculiar microbes 
in connection with typhoid fever. In the biological department 
of the Health Exhibition, now going on at South Kensington, 
a small oval bacillus, supposed to nave some relation with typhoid 
fever, is shown under a microscope. 

Neisser and Hanser have shown that minute bacilli are 
always to be found in the large cells in the nodules of leprous 
patients. They are less than 0*001 millimetre in thickness, and 
have pointed extremities. 

That the terrible disease popularly known as consumption, 
and termed by pathologists tuberculosis, is contagious, seems 
now to be generally admitted. The cause of the disease *is the 
introduction into the body of a species of bacillus^ which Koch, 
its principal investigator, has termed Bacillus tuberculosis. It 
is pod-shaped, and about the same size as a blood corpuscle. 
It IS almost always solitary, seldom occurrinjg in pairs, and never 
in colonies. They have no motile power. They produce spores. 
These bacilli are met with in large numbers in the tubercles 
in the lungs of persons who have died from phthisis. The 
results of Koch's investigations have since the publication of 
his inquiries in 1882t been fully confirmed, and we must now 
place consumption amongst the contagious diseases. I may 
remark here that from early times there has been a popular 
belief in the infectiousness of this disease. 

Knowing that the presence of a peculiar bacillus in the lungs 
indicates true tuberculosis, we may differentiate between 
tuberculosis and diseases which might for a while be mis- 
taken for it by examining microscopically the patient's sputum, 
or matter ejected from the lungs in coughing. A little of the 
sputum is placed on the object-glass and rapidly dried over the 
gas or spirit-flame ; the film is then soaked for fifteen minutes 
in a solution composed of 100 parts of a saturated water solu- 
tion of aniline oil, and 12 parts of a 2 per cent, water solution 
of gentian blue. A mixture of 1 part of nitre and 2 of water 
is now applied for a second or two to the preparation ; after 
which it is washed with distilled water. Finally, it is stained 
by immersion for fifteen minutes in a solution, of 1 gramme of 
Bismarck brown in 10 cubic centimetres of spirits of wine 
(specific gravity "830) and 100 cubic centimetres of distilled 
water. The blue stains only the bacilli, and the brown only 



* See Deutsche Med, Wachenschri/t, 52, 1882, and 11, 1883, also Bents 
Medicale Francaise. Dec 18^2. 
t Berliner Elinische Wachenschrift, No. 16, lOth April, 1882. 
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the other substances, so that the contrast of colours makes it 
easy to identify the terrible micro-organism — the probable 
slayers of millions of mankind. 

A characteristic bacillus has been found in the lungs of 
monkeys dead from phthisis, for these animals appear to 
resemble man in their diseases as well as in their anatomical 
structures. In the tubercles found in the lungs of the ox 
bacilli have also been detected. Koch has inoculated these 
and other kinds of animals with tubercular matter from man or 
the ox, and has found that the bacilli of the tubercle produced 
both bacilli and tubercle in the infected animal. Of course no 
one would try the experiment of inoculating man with the 
tubercle of the ox, but there is the strongest reason to believe 
that the terrible disease — ^tuberculosis in man — sometimes 
results from eating the flesh or drinking the milk from tuber- 
culous cows. Dr. Charles Creighton, of Cambridge, in a 
remarkable work on " Bovine Tuberculosis in Man," published 
in 1881, stated that he believed an organism would yet be 
detected in tubercle — an organism which would probably have 
a family likeness to some other microbe or^nisms. Koch has 
detected the organism, and has shown that it is but one of the 
many varieties of the bacillus family. He has verified the 
theoretic assertion made long ago by Cohnheim, that tubercles 
only result from imported iiuection. 

£[leb8 and Gerlach stated in 1868 that the milk of tuberculous 
cows was a common cause of tuberculosis in man, especially in 
children. Since then the question — Is tuberculosis transmis- 
sible to man through the media of meat and milk? — has been 
njiuch discussed, the result being generally in the affirmative. 
Koch's contribution seems to me to have settled the matter, 
whether we hold with Schiippel that himian and bovine tubercle 
are identical, or with Creignton that they are morphologically 
dissimilar, though man may become infected with tubercle 
from the ox. 

Dairy cows are rather liable to tubercle. I always condemn 
the carcasses of animals affected with phthisis of a pronounced 
kind« The disease, popularly called the grapes, in cows, is 
tuberculosis. The membrane lining the great cavity of the 
animal is often almost completely covered with grape-like 
masses of tubercle. It requires very thorough cooking to 
destroy the bacUlus of tubercle. Should there be any suspicion 
as to milk not being derived from a healthy animal, the safer 
plan is to boil it before using it. 

The Baeillis anthracis^ and closely allied species, occur in 
oxen affected with the so-called splenic fever, black-leg, or 
quarter evil, and the gloss anthrax ; m sheep suffering from the 
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carbuncular cynanche, the iLsemorroidal anthrax, and the gan- 
grenous erysipelas, and in the malignant boil of the pig* & is 
evident that the flesh of animals affected with such dLseases 
should not be used as food for man. 

Spiro bacteria. 

I shall now briefly notice the vibriones and spirilla. One of 
the most interesting of the disease producing spirilla is that 
causing relapsing fever in man. It is called after its discoverer. 
Spirillum Obermeyeri. These orfflmisms are minute wavy 
threads, which appear in great nunibers in the blood during the 
paroxysms of the fever, and almost completely disappear when 
the fever subsides for the time. Relapsing fever is also tenned 
" hunger " fever, as it often prevaUs during famines. 

Several kinds of spirilla are found in putrefying substances, 
and no doubt exercise a septic action. The vibriones are also 
septic ; they are curved roas, which exhibit rapid movements. 

The coloured substances formed in paste, water, &&, are 
often caused by spirilla. One species is found in the tartar of 
teeth. 

Metamorphosis of MiORO-ORaANiSMS. 

Experiments have been made for the purpose of ascertaining 
— ^first, whether or not the artificial cultivation of harmless 
bacteria and micrococci might be so conducted as to render them 
pathogenic or disease-giving ; and, second, whether or not the 
cultivation of pathogenic organisms might not be so managed as 
to moderate or destroy their virulence. As to the first of these 
attempts Hans Buchner asserts* that he converted the harmless 
hay bacillus into the deadly anthrax bacillus. According to this 
author it is not so much the original nature of the micro- 
organisms as that of the medium in which they are developed, 
which determines their pathogenic power. He cultivated the 
hay bacilius in defibrinated blood, maintained at a temperature 
of 36^ cent., and found that after a few generations the 
descendents of the inoccuous bacteria acquired virulent pro- 
perties. When introduced in small numbers into the blood of 
a healthy animal they appeared to cause its death, and the 
post-mortem appearances were similar to those of poisoning bj 
anthrax bacilli. 

Koch asserts that Buchner has not changed the nature of the 
hay bacillus. He points out that the material first used bj 
Buchner for his cultivation was egg albumin which had not 

* Ueher die experimenUUe Erzegung de$ MUtsbrandcontaffmrnt out den 
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been sterilized, and which, therefore, might have contained the 
bacilli which give rise to malignant oedema. These micro- 
organisms are not uncommon in putrefying organic substances. 
They develop rapidlj in the blood, in which liquid the hay 
bacillus languishes. Koch and also IQein, therefore, are of 
opinion that Buchner introduced into the blood both kinds of 
bacilli, and that the hay bacilli soon died out, whilst the other 
kind multiplied under conditions so favourable to their growth. 

With respect to the conversion of baneful into innocuous or 
comparatively innocuous micro-organisms, Pasteur claims to 
have accomplished that triumph, so also do Buchner, 
Toussaint, Ex>ch, and others. 

The blood of animals affected with splenic fever invariably 
contains great numbers of bacilli. As this fever is termed 
malignant anthrax, these organisms have been termed BaeilU 
anihracit. They resemble hay bacilli, but they do not move 
about. They consist of rods which divide and elongate into 
straight or curved filaments. They produce spores. A single 
bacillus measures from 0*005 to 0*02 millimetre in length, 
and from 0*001 to 0*0013 in thickness. Dyes affect the 
bacilli but not their sppres. The bacilli differ slightly in form in 
different animals. They can exist for a long time external to 
the bodies of animals, and are often present m pastures. The 
fatal malady affecting man termed Wool-sorters' disease is 
caused by tne spores of the anthrax bacillus, — ^which are occar 
sionally attached to wool or horse-hair, — ^making an entry into 
the body. 

CuiiTIVATION OF MiGROBES. 

Pasteur asserts that by cultivating anthrax bacilli in chicken 
broth kept at a temperature of from 42^ to 43^ centigrade, they 
gradually lose their virulence. The bacilli which appear at the 
expiration of twenty days' of cultivation may be safely injected 
into the blood of sheep or oxen. The animals generally sicken 
slightly, but they afterwards appear to enjoy immunity from 
anthracoid diseases. Pasteur now prepares a vaccine (vaccin 
charbonneux) as a protective against splenic fever. It is largely 
sought for by the stock owners of France, and it is said that 
the demand exceeds the supply. By a similar process he 
moderates the virulence of the microbe which causes fowl, or 
chicken cholera. 

EHein has made many experiments with the view of ^^ attenu- 
ating," as the term is, the virulence of the anthrax bacillus, but 
on flie whole his results have not confirmed those arrived at 
by Pasteur. So far as relate to the protective or vaccine 
influence of the ^ attenuated " baccili, Koch, who so frequently 
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dissents from Pasteui^s conclasioDS, agrees with him that the 
continued cultivation of the anthrax bacillus lessens its patho- 
genic power. Koch, GaflFky, and Loffler have recently made 
experiments which also confirm Pasteur's statement tnat the 
anthrax bacillus can, when "attenuated," be cultivated for 
months or years without further change, or reversion to its 
original virulence. Koch and Klein agree that the spores of 
the bacillus are not formed within the blood. 

Some interesting e^q>eriments with the Bacillus subtilis have 
recently been carried out by Dr. G. Vandevelde. The results 
appear in the current number (Tome V., Fascilule I.) of the 
Archives de Biologiey published in Ghent, Belgium. This author's 
researches have convinced him that the hay bacillus can exist as 
a ferment for a rather long period. According to Cohn, it 
can, when cultivated in an atmosphere free from air, evolve 
from certain bodies butyric acid, but Hans Buchner did not 
notice any fermentative action produced -by it. He quotes 
Prazmowski's similar experience. Frazmowski introduced spores 
of Bacillus subtilis into glass tubes, half filled with fer- 
mentiscible liquors, boiled and sealed. In those he could find 
neither bacilli nor fermentation product. But this does not 
prove that the Bacillus subtilis cannot play the part of a fer- 
ment ; for according to Brefeld and Hoppe-Seyler's researches, 
free oxygen is indispensable to the development and repro- 
duction of this bacillus, and Vandevelde's culture of it in meat 
extracts, confirms these authors' opinion. The same authors 
have shown that beer-yeast does not multiply without free 
oxygen; and Hoppe-Seyler goes so far as to say that the 
same holds good for all the micro-organisms of the group of 
Schizomycetes, and the analytic results of Vandevelde s operar* 
tions with the hay bacillus confirm that fact. Therefore, to 
obtain analytical results, it is evident that the bacillus must 
have time given to it in order to its development, and that 
afterwards it must play the part of a ferment to live without 
the presence of oxygen. It is not till after four or five days 
rPrazmowski seems to have expected results within four or five 
aavs), even when the culture has been carried on in sealed 
tubes, that products of fermentation may be expected. Praz- 
mowski mentions that when he allowed a small quantity of air 
into the vassels, the bacillus was developed, but formed only 
a very thin crust on the surface of the liquid, which became 
very thick when the air was freely admitted. All this is per- 
fectly- consistent with the principle that for the -phenomena of 
development and reproduction, free oxygen must be present, 
and that they take place in proportion to the quantity of air 
admitted. 
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Chamberland's experiments, carried out on the same principles, 
led to the same conclusions. The same objections apply to his 
experiments as to those of Prazmowski — ^that is to say, too short 
a time allowed for the development of the bacillus. 

Vandevelde's experiments relate to the modification effected 
in the Bacterium subtilis in meat extracts. The bacilli were 
obtained by Robert's and Buchner's methods— namely, by im- 
mersing hay in water for four hours, bringing the resulting 
fluid to specific gravitj' of 1*004, and, after neutralising the 
excess of acid, half filling litre-flasks, closing with wadding, boil- 
ing, and cooling to a temperature of 36°, for thirty nours. 
When the culture was apphed to meat extracts of a strength of 
2'5 grammes, 5 grammes, and 10 grammes of meat to 500 cubic 
centimetres, the following results were obtained : — The liquid, 
clear at first, became turbid after twenty-four hours, but after 
forty or forty-eight hours regained much of its clearness, at the 
same time a crust, -greyish white and opaque, was observable 
at the top, decreasing in thickness from the strongest solution 
to the weakest. This grey layer after thickening for some time 
became more shiny and presented a surface more uniform. 
Soon this broke up and fell to the bottom. After the 
disappearance of the first layer a second sometimes formed, 
very thin and transparent. After three weeks if a small 
quantity of the liquid were taken at any depth, the microscope 
revealed the presence of bacteria throughout the whole liquid. 
Mr. Vandevelde interprets these facts in the following manner 
The bacillus lives and multiplies during the first days at the 
expense of the oxygen dissolved in the Uquid. When this is 
exnausted it rises to the surface and lives by absorbing the 
oxygen. But, according to Hoppe-Seyler, in liquids at rest 
and in fermentation the superficial layer only contains oxygen. 
What becomes of this layer when there is a crust one and a half 
millimetres thick ? The superficial portion of this crust absorbs 
a large quantity of oxygen and prevents its access to the lower 
strata; there the bacillus can neither multiply nor develop 
itself, and to live has to produce its own heat at the expense of 
fermentiscible substances. Soon the crust breaks up and falls 
to the bottom, dies, and remains there. Another portion comes 
to the top and forms a new crust, and a third exists as a ferment 
and floats in the liquid. 

Dr. Vandevelde comes to the conclusion that the Bacillus 
subtilis may for a certain time play the part of a ferment, and 
that if the experiments of Buchner are confirmed, the trans- 
formation of the bacillus subtilis is nothing more than the 
transformation of an organism incapable of living but for a 
short time in an atmosphere free from oxygen into another 



Digitized by 



Google 



336 ASDEBSS TO BBCTIOir in. 

which can for a while prodace the heat it requires for its 
existence bj decomposing f ermentiscible substances. 



Disease produced by Putrid Food. 

Food in a putrid state or in an incipient condition of decom* 
position often produces forms of Septiccemia^ or blood poisoning 
of which the most common symptoms are. choleraic. The tone 
nature of such food seems to be due to two classes of principles. 
First, to the presence of micro-organisms of an infective 
character ; second, to the spontaneous generation of crystalline 
principles resembling the poisonous alkaloids, such as strychnine, 
veratria, &c 

As to the micro-organisms, but little is known of them. I 
have already referred to the poisonous moulds, but it seems 
likely that the bacteria or bacilli in putrid food occasionallj 
cause the illness which decomposing food sometimes produces. 
Nor is this poisonous food always sensibly putrid, it often has 
but the faintest mouldy odour ; this is especially the case with 
preserved food, such as tinned lobster, &c. 

In 1880, 72 persons who had partaken of beef and ham 
sandwiches at Welbeck, Nottinghamshire, suffered from 
choleraic symptoms, some of the a&ected persons died. Dr. 
Ballard attributed the illness to the use of the ham, and 
portions of it submitted to Dr. Klein were found to contain a 
hitherto undescribed bacillus which proved to be virulent. 

Many cases of illness, apparently arising from the use of 
diseased or putrid meat ana other kinds of unsound food, have 
come under my observation. In August, 1883, near Taghmon, 
in the county of Wexford, a sick cow was slaughtered and its 
flesh was consumed by forty-nine persons. It was believed that 
the animal only suffered from the dry "murrain," merely a kind 
of indigestion. Twenty-nine of the persons became very ill, and 
two of them died. The symptoms were similar to those 
observed in cases of illness from eating putrid sausages. I in- 
vestigated the case, and came to the conclusion that the cause 
of death was septicaemia from eating food in a decomposing 
state. I found that all the persons who had eaten the meat 
fresh and hot were unaffected, but that all who had partaken of 
it cold and after it had been kept for some time became ill. In 
this case the state of disease— simple as it was — ^favoured the 
rapid decomposition of the meat I have always noticed that 
the flesh of diseased animals soon becomes putrid. In the 
Wexford case it was surmised that the cow might have had 
splenic fever ; but I did not detect any anthrax bacilli in its 
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flesh, thonsh it contained immense nmnbers of micrococci and 
bacteria. These probably acted as septic organisms merely. 

Ptomaines. 

The term ptomaines has been applied to crystalline principles 
resembling the alkaloids (strychnine, veratria, &c.) found in the 
dead body, in putrid flesh, and, but less frequently, in decom- 
posing vegetable matter. They have been investigated by B. W. 
Richardson, Marquardt, Panum, Bergman, Schmiedebero, Selmi 
(especially), Schmidt, Pouchet, Brieger, Poeh, Giacomelli, and 
other chemists, but much remains to be known concerning them. 
That they occasionally cause illness and even death seems pro- 
bable.* In the putrefaction of Indian com, a ptomaine was found 
by Lombroso and Erba which acted like strychnine. The 
poisonous properties which sausages, fish, and other foods occa- 
sionally exhibit are probably due to ptomaines, not to fungi. 

A poisonous alkaloid from toxic mushrooms has been isolated. 
It is termed muscarine. A very small quantity proves fatal to 
animals. 

Dr. Dupr^, of London, extracted a ptomaine from a portion 
of some sausage which had poisoned a number of people. 

Conclusion. 

The subject of the fitness of the flesh of animals affected 
with contagious pleuro-pneumonia, rinderpest, foot-and-mouth 
disease, and other maladies resulting from olood poisoning, I do 
not propose to consider at present.! These diseases are no doubt 
the results of the introduction of micro-organisms into the 
system, but the various materies morbi of these maladies have not 
been clearly identified. The milk of animals affected with foot- 
and-mouth disease has been proved to produce illness, when 
drunk uncooked. The milk of even healthy animals often 
becomes the vehicle of spreading such diseases as typhoid fever, 
scarlet fever, and probably diphtheria. In this city a few years 
ago I traced the cause of the illness — ^fatal in six cases — of (55 
persons who had drunk milk supplied from a dairy, the owner of 
which had fever. The numerous outbreaks of disease which have 
been caused by the use of infected milk, and the strong evidence 
shewing the evil results of the use of the flesh ot diseased 

* Pouchet aaBigns to one of the ptomaines the following formula: — 
Ci7 Hi4 N4 Oa. 

t I have published several papers on this subject which has also been 
thoroughly thrashed out by Dr. vacher, the able Medical Officer of Health for 
Birkenhead. 
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animals are sufficient reasons to warrant the systematic and 
skilful examination of the food prepared or exposed for sale. The 
reason for such examination is all the stronger when we consider 
that food is liable to be the abode of those organisms and alka- 
loidsy the deadly nature of which I have briefly and imperfectly 
discussed in this address. 



Sir BoBXBT Bawunbok, G.B. (President of the Congress), said he 
was unable to speak with any thoroughness upon so technical a 
subject, which had been yery ably dealt with by Dr. Cameron, and 
would therefore ask Dr. De Chaumont and Dr. Carpenter to make 
some observations. He could say, from his own experience as an 
engineer in the different towns he had inspected, that an enormous 
amount of diseased food was to be found throughout the country 
which ought, if one half of this paper were true, to be destroyed. 

Dr. AuPBSD Caxpkstmr (Croydon) would answer the call of the 
President at once, and moTed a vote of thanks to Dr. Cameron for his 
very able and interesting address. The remarks which had been 
addressed to them with regard to the influence of these minute 
organisms were — without mtending to be rude — beyond the intel- 
lectual understanding of a considerable number of those present, but 
he was qiute certain they would gather from the address that there 
were very important circumstances connected with the spread of 
disease; that there were veiy important conditions to be searched 
out by men of Dr. Cameron's intellect and understanding ; and that 
he, and others like him in different parts of the country, by fol- 
lowing out these circumstances, by placing the results of their in- 
quiries before the public, and by leading the public to understand 
that there was mischief being introduced among their fellow creatures 
by the sale of articles which were not generally flt for food, would pro- 
mote the health of the people and the ultimate advantage of all con- 
cerned. The way in which impure articles of food were sold among 
the poor and distributed by the producer, the way in which the meat of 
diseased animals was foisted upon the market and sold as good or 
second-class meat, tended very much to the production of disease; and 
the remarks of Dr. Cameron ought to induce them strongly to combat 
the development of trade in impure articles of food, and by this 
means assist in promoting the health of the people. Although all of 
those present might not be able to follow the details of the paper, 
the inferences drawn from them would not be lost sight of, and he 
hoped those present would accord the author their thanks. 

Surgeon-General db Eenzt (Bray), who seconded the motion, gave 
from his Indian experience instances of the prevalence among cer- 
tain natives of round worm, the ova of which appeared to have been 
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deriyed from impure drinking water, the disease oeasing upon the 
natives being supplied with pure water. In another remarkable 
case, round worms prevailed to an immense extent among the 
lunatics in an asylum near Calcutta ; the cause of the prevalence of 
the parasite was investigated again and again, apparently with little 
result, until suspicion fell on the water supply ; and in the end, when 
the old tanks were abolished and only the pure water brought in was 
used, the worm was got rid off from the asylum. The evidence with 
regard to Guinea worm was also to the same effect. This worm 
formerly prevailed considerably in Bombay, which was then supplied 
with water from foul and stagnant tanks, but since the introduction 
of a good water supply in 1865, the parasite had become extremely 
rare. 

The motion for the vote of thanks was then agreed to, and Dr. 
Cameron briefly replied in acknowledgment thereof. 



On **-4 New Process far Treating and Drying Blood, so as to 
fit it for use as Manure wiUioub creating a Nuisancey* by 
W. Gf. Strtpe, O.E. 

The rapid manner in which the blood of animals decomposes, 
emitting offensive emanations dangerous to health, has presented 
considerable di£Sculty in preparing it for use« Blood contains 
about 75 to 80 per cent, of moisture, which has to be evaporated 
in order to prepare it in convenient form for agricultural or 
other purposes, but the operation of drying, as usually performed, 
tends to aggravate the nuisance by the increased emission of 
noxious vapours. In some measure this difficulty has been 
lessened by drying the blood in closed vessels heated exter- 
nally with steam, or by other means; the vapours being 
conveyed from the vessels under a large furnace, and their 
noxious character more or less destroyed oy the fire, and mixing 
afterwards with the products of combustion, pass up the chimney 
shaft ; the emanations considerably diluted enter at a high level 
into the atmosphere, and consequently their evil effects are not 
so marked. In hot climates, such as are met with in the South 
American States, where the slaughtering of cattle is carried out 
upon a very extensive scale, the blood is frequently allowed to 
run waste, the slaughter-houses being situated alongside a river. 
Sometimes the blood is collected and dried by means of the 
sun, but this process is attended with the most offensive and 
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injurious emanations, such as would not be tolerated in the 
viciniiy of any populous locality. The high value for agri- 
cultural purposes which dried blood possesses has led to its 
being prepared for use in such localities by this rough method 
of exposure to the sun's heat, notwithstanding the nuisance it 
has caused. In our large towns, where considerable numbers 
of cattle are daily slaughtered for the purpose of food, most of 
the blood is run to waste, owing to the diflSculty of treating it; 
but when it is treated the process is usually attended with 
dangerous emission of noxious matters; so that I trust this 
Congress of the Sanitary Institute of Great Britain will regard 
the subject as one of interest from a sanitary point of view, and 
anything calculated to remove the cause of the nuisance of 
importance. 

My attention has been directed to this subject in connection 
with the manufacture of sulphate of alumina, and some of the 
many sanitary purposes to which that material can be advan- 
tageously applied. It has been generally known that the 
ordinary hyorated sulphate of alumina has the property of abating 
the nuisance arising from the naturally rapid decomposition of 
blood, but the quantity necessary to do so is considerable, as it is 
almost impossible to thoroughly mix the dry sulphate with the 
blood so as to secure deodorization. During the great number 
of experiments which I made I found the same difficulty, which is 
due to the fact that the dry sulphate, as usually ad ded, dissolves very 
imperfectly in blood, and consequently leaves large portions un- 
acted on, so that practically no beneficial eflfect follows. The treat- 
ment with sulphate of alumina has not therefore been a success, 
or indeed employed on a large scale. Hydrated sulphate of 
alumina, as now manufactured, is veir soluble in water and 
especially in hot water, and I found that if the sulphate were pre- 
viously dissolved in water all the difficultv would be overcome, as 
the solution so obtained could be added to the blood so as to be 
intimately incorporated with every particle of it. I found that 
so small a proportion of the hydrated sulphate of alumina as 
the one-fiftieth, or even the one-sixtieth part, when added in 
the form of a solution, was quite sufficient to entirely destroy 
the offensive and dangerous odour, and the resulting mixture 
of blood and sulphate of alumina could be afterwards dried to 
prepare it for use in an open pan heated with a fire or other 
means without nuisance ; the slight odour emitted during the 
process of drying is rather a pleasant one than otherwise, some- 
what resembling that from the roasting of a fresh joint of beef. 
The most desirable method of adding the sulphate to the blood is 
to place in ashallow tin dish of suitable dimensions a small measured 
quantity of the solution, containing about three-quarters of a 
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pound of the sulphate of alumina, and to allow the blood from 
the slaughtered animal to flow into it. A full-sized animal gives 
about forty-five pounds weight, or about four-and-a-half gallons 
of blood. A collecting vessel is placed close at hand, and the 
contents of the dishes are from time to time poured into it, where 
it shortly afterwards more completely coagulates, and not the least 
trace of offensive odour occurs. This method of treatment, which 
I have patented in this and in other countries, is now being 
carried on upon a working scale by the Dublin and Wicklow 
Manure Company, who collect all the blood from the animals 
slaughtered at the public abbatoir which the Corporation 
have recently erected in this city. The blood is conveyed to 
the company's works at Ballybough Bridge, and there dried in 
open pans, without the emission of any offensive odour, or the 
least inconvenience to the workmen, and without any danger 
whatever to public health. All the vessels used in the several 
operations are rinsed out with the solution of the sulphate of 
alumina, and are kept by that means inodorous and clean. The 
dried blood obtained is of high fertilizing value, and contains 
nitrogenous matter equal to 14 or 15 per cent, of ammonia. 

I have also had this treatment earned out upon a large scale, 
and with considerable success, at some of the slaughtering estab- 
lishments (or Scdaderosy as they are locally called) at Monte 
Video, in the State of Uraguay, where upwards of 500 animals 
are slaughtered in each Saladero per day on the average during 
the season ; and very extensive operations are now being made for 
working the process in this and other countries, where the 
slaughtering of animals is carried on extensively. These animals 
are smaller than ours and do not yield more than about 35 lbs. of 
blood each. The blood drains across the slaughtering floor and 
passes into a small conduit placed along one side of it, which 
leads it into one of two or more collecting tanks into which the 
solution of sulphate of alumina is placed. In a short time the 
mixture thickens, and the contents of the collecting tanks are 
shovelled out and spread upon the surface of the ground, where 
they are exposed to the heat of the sun. The climate being a 
hot and dry one during the slaughtering season, the blood is 
perfectly dried fit for exportation in a day or so, and no 
emission of offensive or dangerous odour takes place ; while an 
important material can in this way be turned to a useful 
purpose, the greater portion of which was hitherto lost, being 
a source, even when wasted, not only of considerable nuisance, 
but also the loss of a valuable fertilizer, which is now by this 
process turaed to profitable account by those engaged in the 
m^ustry. 

It will be seen that the process of drying and preparing blood 
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for use by this method is of extreme simplicity^ not requiring any 
extensive arrangements or expensive plant. The quantity of 
sulphate of alumina required is so small as not to appreciably 
effect the cost of production, while the dried blood obtained is 
readily prepared and is of considerable value^ being at the present 
time worth about £6 or £7 per ton. 



Mr. Mobs, E.C.S., Hon. Sec. of the Section (Dublin), said the great 
simplicity of the process commended it to manufacturers. The em- 
ployment of the aluminium sulphate in solution instead of in the solid 
form, ensured that intimate mixture that was necessary in order to 
obtain the full effect of the reagent. If the process could be success- 
fully applied it would facilitate the utilization of an immense quantity 
of valuable material. 

Dr. H. C. Babtlett (London) had also been struck with the sim- 
plicity of the process, which was one of the first essentials in dealing 
with a matter of the kind. The main questions for consideration 
were whether it could be applied inexpensively for the removal of a 
nuisance, whether it payed or not, and whether it could be made to 
pay. If it would not pay he was afraid that, however valuable it 
might be in getting rid of the nuisance, it would not be adopted, 
except as a necessity. In many small country towns abbatoirs were 
badly looked after, not because the inspectors were remiss, but because 
they could not always attend at the time of slaughter ; but if this 
system could be adopted he had no doubt nuisance would be removed 
or avoided ; in such instances this process would be invaluable. He 
had inspected the manure works where this new process was being 
carried on, and there was none of the disgusting odours of blood and 
decomposition which usually rendered such an operation one of the 
most noisome with which he was acquainted. Taken altogether, this 
easy and effectual disposal of the refuse blood, which cannot by this 
means become a nuisance, is very satisfactory. 

Prof. W. H. CoEFiELB, M.A., M.D. (London), said it was pro- 
vided by an Act of 1844, that in thirty years from that time, certain 
trades or businesses which were declared to be offensive trades should 
cease to be carried on in or near London, among them being the 
boiling of blood and the slaughter of cattle. Any medical officer who 
had had to do with it knew what an offensive business blood-boiling 
was, and what a difficult thing it was to prevent nuisance in the 
neighbourhood ; and as to slaughtering too, how difficult it was to 
superintend a number of slaughter-houses scattered about, and to 
prevent the sale of the meat of aniikials that had not been kiUed but 
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had died. In 1872 a tremendous outcry was raised bj the London 
butchers because thej found out that m two years they would not be 
able to continue slaughtering in private slaughter-houses, and the 
result of their outcry was that a Bui was passed enabling the busi- 
ness of slaughtering to be carried on under certain regulations. That 
showed how difficult it was to get rid of these trade nuisances. The 
special regulations provided, that if the owner of a business did not 
get aU the necessary appliances and keep them in good working order, 
action could be taken against him to make him remove to some place 
outside the parish ; but this Act was, if not quite, almost a dead letter ; 
it was exceedingly difficult to carry out, as the people proceeded 
against brought evidence to show they had done all that was required, 
and it was by no means easy to bring a case to a successful issue. 
The result of it aU was that a nuisance, admitted to be so as long 
since as 1844, continued to exist. As to the process of Mr. Strype 
he would, as one of the judges who •had not yet made their report, 
express no opinion, except to say that in what he had witnessed there 
was none of the nuisance experienced in an ordinary blood-boiling 
establishment, that to be thoroughly successful it must be carried out 
on a large scale, and that therefore it would probably be a help to the 
construction of public abbatoirs, and the abolition of private slaughter 
houses. 

Prof. F. DB CHATJMOirT, M.D., F.E.S. (Southampton), who had 
also had an opportunity of visiting the works, considered it his duty, 
as one of the judges, to be equi3ly reticent, but could corroborate 
what had been said as to the simplicity of the process and the absence 
of nuisance. 

Dr. F. Yachsb (Birkenhead) thought that inasmuch as the success 
of the plan depended upon its being carried out upon a large scale, 
it would have a tendency to encourage the adoption of large public 
slaughter-houses, in place of small private ones, and it would thus be 
productive of good. In many small towns every little butcher's shop 
nad its slaughter-house, and blood did not pay anyone to collect, and 
BO was a distinct loss to the butcher and a nuisance to the locality. 
It might therefore be found worth while to supply butchers doing a 
small business, with the solution of sulphate of alumina with which 
they could treat the blood ; this could then be collected once a week 
or once a fortnight, and it would then only have to be dessicated. 

Dr. Ghables A. CAMSBOir (President of the Section) said Dublin 
had a very good abhcUoir which was not worked at present to anything 
like the extent that had been hoped for when it was established four 
or five years ago. It was just outside the city boundary, and they 
could not compel the butchers to use it. He hoped an Act of Par- 
liament dealing with the question would be passed, due regard being 
paid to vested interests, and that slaughter-houses in the city would 
be done away with. 
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Mr. Stbtfe (Dublin), in replj, said the observations on his paper 
had been very friendly. There was no difficulty in carrying on the 
process on a large scale, when he believed it would pay very well 
indeed. The price paid to the corporation was equal to .£1 per ton of 
wet blood, containing about seventy-five per cent, of water, so that 
it required four tons of wet blood to produce one ton of dry blood, 
and therefore the cost of the raw material amounted to X4 per ton. 
The cost of preparation, when carried out upon a tolerably large 
scale, was from £1 to £1 10s. per ton, including sulphate of alumina, 
royalty and all charges. The scale upon which they were now carry- 
ing out the process was not so large, from the circumstances men- 
tioned by Dr. Cameron, but the process, even as now carried on in 
Dublin to the extent they were limited to, had already shown a 
moderate profit. 



On " The Influence of Food on Health^'' hy Francis Vacher, 
F.R.C.S.Edin., F.C.S., Medical Officer of Health, Birken- 
head. 



In any comprehensive review of public health the influence 
of food supplies cannot be left out of the reckoning. The 
influence is apparent year by year. One year, it may be, an 
abundant harvest makes com cheap, legislation restrictions 
make butchers' meat dear, and a run of rough weather along 
the coast practically forbids the use of fresh fish to all but the 
wealthy. Another year matters are reversed, wheat is up to 
50s. a quarter, meat is within reach of the poor, and the 
fisheries are exceptionally successful. The influence is not less 
apparent in different countries. One nation's food supply con- 
sists mainly of oats or rye and milk, another's chief supply is 
potatoes, salt meat and fish, and butter milk ; another's is sour 
bread and wine, and fresh fruit. The influence is apparent in 
comparing the health of town and country, or summer and 
winter. The influence of food on the health of small com- 
munities, families and individuals is often not less striking. 

In truth, in trying to solve any health problem, food becomes 
u very important factor. Is the general death rate or zymotic 
death rate the subject of investigation, or an increased infant 
mortality, or the cause of a specific epidemic or endemic disease ; 
in every case food, no less than air, water, climate, ground, 
occupation, environment, and many other things, must be care- 
f ullv considered. 
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Of course, if the food supply is sufficient in quantity, suffi- 
ciently varied, excellent in quality, of a kind suited to the 
season and climate, and adapted to the occupation and habits 
of the consumer, if it be eaten slowly and allowing regular 
intervals of time sufficient for digestion and rest, its influence 
can be only beneficial. The question, therefore, which imme- 
diately concerns us, and which it is proposed now to discuss, 
is — 

Under what circumstances is food other than beneficial I 
Under two circumstances. 

(1). The food, faultless in itself, may be so unwisely used 
that it, or a portion of it, may be other than beneficial. 
Thus— 

a. It may be in excess. 

6. It may be insufficiently varied. 

c. It may be ill adapted to season or climate, occupation, 
habits, or temperament. 

d. It may be eaten too quickly, or at too high or low a tem- 
perature. 

e* It maybe eaten just before or after extraordinary physical 
exertion, just before sleep or sea-batliing, &c. 

(2). The food may itself be defective. Thus — 

a. It may be too hard or tough. 

b. It may have undergone acid fermentation. 

c It may have undergone putrefactive change, 
i It may be injuriou3y adulterated. 

e. It may be diseased. 

/. It may be infected with the contagium of a human 
disease. 

The circumstances, as set forth in my first list, under which 
wholesome food may influence the consumer's health preju- 
dicially, are circumstances each individual for the most part 
controls for himself. They are thus matters of personal 
hygiene — problems every one must solve for himself from his 
experience and observation, and if necessary, assisted by the 
advice of the family physician. No hard-and-fast line can be 
drawn with reference to them, no rule laid down. Having 
mentioned them, therefore, I pass on to consider the various 
conditions which depreciate the quality of human food, or 
render it positively injurious. 

Hardness or toughness is a defect more frequently manifest 
in butchers' meat than in other food; but cheese, salt fish, 
fresh fruit| rye or oaten bread, may be hard enough to be 
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injurious to the consumer, a considerable proportion passing 
through the alimentary' tract undigested, and acting as a 
mechanical irritant. In butchers' meat toughness is due to 
several causes; chiefly, I believe, to the meat being badly 
cooked, or too fresh, or being derived from aged animals, 
especially entire males. Some samples of jerked beef and 
ships' pork occasionally met with are so dry, that after ample 
soaking and cooking, they become little more nutritious than 
leather. Fortunately this property of food is one readily 
appreciable by the senses, and one any housewife is competent 
to judge of. 

Sourness, — ^This term is, I think, not generally understood by 
the public. Most people know that when milk ttuns sour the 
sugar in the milk has become converted into an acid, but 
they have not heard of the little active egg-shaped bacterium, 
by whose action this change is brought about. It is probable 
that whenever souring takes places the process is started by 
means of a low form of organism growing and multiplying, 
in much the same way as alcoholic fermentation is brought 
about by another organism. Souring does not necessarily 
render milk unfit for food, as the change effected is not dis- 
similar to that which takes place when digestion commences 
in the stomach, but milk thus changing or changed readily 
putrefies and forms a soil for the growth of germs undoubtedly 
mjurious. For instance, the ro<f shaped bacillus of so-called 
*' blue milk " only grows in an acid medium, and probably 
the oidium, &c, can only infect acid milk. Butter which is 
not actually rancid is often a little sour from the bad practice 
of making it from sour cream ; that is, the cm'd (which 
usually exists to the amount of about 4 per cent.) is not free 
from acid when the butter is made. In this way often 
rancidity begins. 

Breaa is also often sour, though less frequently in this 
country than in France or Germany. Sometimes the bread 
is made sour intentionally; especially is this the case in 
bread made with leaven; but in this country, when either 
bakers' bread or home-made bread is sour it is due to fer- 
mentation having been allowed to proceed too far. The acids 
present in such bread are acetic and lactic. Cheese also 
is sometimes sour, especially inferior qualities and sheeps' 
milk cheese. Finally, butcners' meat is occasionally sour. 
Sometimes, I believe this is due to the animal having been 
affected with rheumatism, but more frequently to the pre- 
sence of milk in the meat. I have seen many such cases. 
The animal is killed shortly after calving. There is what 
is called '^milk fever," or the udder is too inflamed and 
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sore for milking. The sourness of butchers' meat is also, 
doubtless, due to other causes. Of course, sourness in meat 
to be injurious must be well marked, as healthy meat has 
naturally a faint acid reaction. Generally, it may be said 
that sourness in foods renders them liable to the attacks of 
mould and fungus and to decomposing agents. 

Putrefaction. — Just as the little toruUiy the yeast granule, 
excites fermentation in liquids containing sugar, in which it 
grows, so do allied organisms excite putrefaction m animal or 
vegetable matter. Thus putrefaction is a form of fermenta^ 
tion, or rather many forms of it, excited by bacteria of different 
kinds. The foods which are most frequently exposed for 
sale when undergoing putrefaction are cheese, game, fish, 
sausages, cooked meat, and fruit. It is a curious fact 
that game, even in an advanced state of putrefaction, may be 
eaten with impunity; but it occasionally gives rise to con- 
siderable intestinal irritation. Cheese, too, not merelv attacked 
by mites and blue mould, but swarming with the bacteria of 
putrefaction in parts, and bitter to the taste, is doubtless often 
eaten without ill effects. However, cheese in this condition is 
not wholesome, and cannot be eaten without risk. Fish, under- 
going putrefaction, is probably still more dangerous as a food, 
and in this country rarely used, even by the very poor ; yet it is 
known that the Chinese, Burmese, and some other nations 
habitually eat putrid fish as a condiment, and without any 
known ill effects. Sausages, brawn, cooked meat from pies and 
tins, &c, have often been known to produce symptoms resem- 
bling those of acute poisoning in families or groups of people 
partaking of them. On examination of the viands it is seldom 
that any definite poison has been discovered — there has been 
some softening, a slight putrid smell on boiling, and the ubiqui- 
tous bacteria. Uncooked meat is not rarely offered for sale in 
a putrefying state, especially the cheaper portions of a carcase, 
the brisket, strippings of ox heads, &c. Such meat finds a 
market in poor neighbourhoods late on Saturday nights. Some 
of the nausea and vomiting ascribed to drink may be due to 
suppers of such meat. Fruit also, of various kinds, is retailed 
in the streets in a half-putrid state, especially in July and 
August, and is one of many causes of summer diarrhoea. As 
the signs of putrefaction are manifest in fish, flesh, fowl, or 
fruit, if people eat tainted food they do it knowingly, or for 
want of the exercise of ordinary care. 

Injurious Adulteration. — It will hardly be necessary for me 
to point out that a large proportion of the adulteration that 
takes place is not, strictly speaking, injurious. Thus, when 
the flour of rice, barley, or maize is added to wheat flour, or a 
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preparation of sweet beef fat is added to butter, the purchaser 
may be swindled, but he buys a good wholesome food neverthe- 
less. Of the ordinary foods in use in this country, I think I 
am justified in saying that only a few are injuriously adulterated. 
Flour is said to be adulterated with gypsum (sulphate of lime), 
chalk (carbonate of lime), and ground soapstone (silicate of 
magnesia) ; but since the passing of the Adulteration Acts it 
must be to a very limited extent, as any of them could be 
detected by simply burning the flour. Much has also been 
written on the adulteration of bread with alum, but I doubt if 
this is practised to any extent. It is a significant fact that 
pure wheat flour has been found to contain a quantity of 
alumina equivalent to from 2 to upwards of 40 grains of 
ammonia alum for 4 lbs. Thus, it is not improbable that 
the alumina occasionally detected in bread is a sophistication 
effected by Nature. The presence of lime or soapstone in food 
might produce constipation and dyspepsia, and alum might do 
this or might simply retard digestion. Milk is dishonestly 
manipulated mainly in two ways, by watering and skim- 
ming. When the added water is pure ana the cream 
is removed with a clean instrument, and clean hands, 
the milk, though less nutritious, is certainly not injurious. 
The foreign substances added are for the purpose of 
keeping it or increasing its density; they are soda, borax, 
salicylic acid, salt, sugar or glycerine. Some of these, 
especially salicylic acid, might prove injurious to children and 
invalids. Confectionery is often coloured with mineral sub- 
stances, as white and red lead, chromate of lead, vermilion, 
verditer, the bright green arsenite of copper, picric acid, and 
the aniline dyes, with many others, all of which are positively 
injurious. The so-called essences added as "flavourings, 
acetate of ethyl, acetate of amyl, &c., are scarcely less unwhole- 
some. Tinned peas and green vegetables, fruit, and pickles, 
are well known to be adulterated with salts of copper, probably 
acetate of copper. Happily, mineral substances are all readily 
detected by analysis. But if there were no demand for bright 
tints in confectionery, pickles, &c., there would be no tempta- 
tion to manufacturers to add such adulterants. The symptoms 
which may arise from eating such food are those of acute 
poisoning. Sweets are also largely adulterated with gypsimi, 
which I have already stated is constipating, and occasionally 
coloured with gamboge, a powerful drastic. Mustard and egg 
powders are said to oe sometimes coloured with chromate ot 
lead, and curry and cayenne pepper to be coloured with red 
lead, &c., but I should think sucn adulteration uncommon in 
this country. 
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Diseased Food. — The foods which may be themselves diseased 
are corny milk, batchers' meat, fowl, fish and fruit. 

The most conmion diseases of com in this country are bunt, 
smut, and ergot. Bunt frequently affects wheat, and grows 
within its seed, producing a fine powder. This powder feels 
greasy when rubbed between the fingers, and has an unpleasant 
smell* Smut commonly attacks barley, oats, and rye, seldom 
wheat. It produces a powder finer than bunt, and has no 
smell. Ergot, for the most part confined to rye, but also 
attacking other com occasionally, develops early in the grain, 
taking the place of the solid contents. It has a sour smell. 
The spores of all these parasites may be seen imder the micro- 
scope, those of smut as small round granules, those of bunt 
round and reticulated and three or four times the diameter of 
smut, and those of ergot egg-shaped. Bunt and smut certainly 
render the flour or bread containmg them less wholesome ; the 
latter is said to produce diarrhoea. Ergot is even more dele- 
terious, exciting a specific action on the involuntary muscles, 
and if the use of food containing it be long continued resulting 
in the disease known as ergotisnu 

Most fruit is liable to the attacks of various fungi and of other 
parasites, which may give rise to a considerable amount of 
gastric irritation and depression, or even to choleraic symptoms. 
Indeed it is probable tnat acute attacks of diarrhoea ascribed 
to the ingestion of unripe fruit are often due to the presence 
of parasites. As parasitic disease tends to affect the surface 
ancf the centre of fruit, a safe precaution is to remove the peel 
and the part lying next the core or the stone. It is also well 
to remember that all risk is avoided if the fruit be thoroughly 
cooked. 

Milk may be diseased in three ways ; it may be derived from 
a cow suffering from a specific epizootic disease, from a tuber- 
culous cow, or from an inflamed udder. The danger of milk 
being specifically infected is not nearly so great as might be 
inferrea, the milk secretion being, in most epizootic diseases, 
entirely arrested. The only two diseases in which it is usual 
for the milk to continue to be secreted are pleuro-pneumonia 
and foot-and-mouth disease. Milk from pleuro-pneumonic 
cows has been commonly sold, looks wholesome, and is not 
known to produce any ill effects. Milk from a cow affected 
with foot-and-mouth disease is diminished in quantity, richer in 
butter, sometimes contains vibriones, &c., and readily sours. It 
is certainly unwholesome, and, there is no doubt, when ingested 
raw, may produce in the human subject a disease closely resem- 
bling, if not identical with, foot-and-mouth disease. The 
question whether milk derived from tuberculous cows can be 
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used for human food with impanilr has recently been much 
debated. It is exceedingly (iifficult to get direct evidence 
bearing upon the point. Having read much upon the suT)ject, 
I am yet unable to say a good case has oeen made out 
against such milk. Still I think it is only reasonable 
to admit the possibihty of tuberculous milk infecting 
the consumer. The disease is not uncommon among cows. 
They may be in good condition and good milkers and yet have 
tubercle. Cows, especially those in high condition, readily get 
inflamed udders, the common causes being cold, overdistention 
of the udder from being long unmilked, bruising from 
unskilful milking, leaving a residuum in the udder, and pressure 
from an awkward way of lying. Milk from such udders is 
usually said to be gargety. The milk is ropy or Quite curdled, 
and nmy contain pus, bloody serum and other enete matters, 
and couid iwt meet with a ready sale by itself. Mixed with 
the rest of the produce of a dairy it may escape notice. How 
then may milk iilfected in either of these three ways be 
rendered innocubus t ^ Of course if the milk is streaky, or the 
least bloodstained or smells bad it should be rejected. But as 
milk may be disused and yet afford no physical sign of disease, 
it is well that it can be rendered wholesome by the simple 
process of boiling. 

Of diseased fowl and fish but little is known. Poultry suffer 
from many diseases, but the only one there is reason to believe 
may prejudice the flesh so as to make it unfit for food of man is 
fowl cholera. Though called fowl cholera, ducks, turkeys, 
geese and pigeons are all subject to the disease. The flesh is 
somewhat redder than natural) the liver softer, the heart 
speckled with red or dark spots, the intestines are inflamed and 
marked with i-ed or livid patches. However, in birds carefully 

Srepared for the market there may be little evidence of the 
isease. Fish apparently healthy and in season have occa- 
sionally affected consumers very seriously, the symptoms 
resembling those of poisoning; but attempts to isolate any 
poison have failed, and it is thought their flesh may have been 
tainted by their having fed on diseased or unwholesome food. 
It is known also that fish are subject not only to entozoa, which 
do not commonly render them unfit for food, but to many 
parasitic diseases, which make them unfit for food, the visible 
signs being a fungus which eats its way from the surface into 
the sound flesh. 

As regards the diseases of animals from which butchers' 
meat is derived there is more exact information, but I have 
only space to refer to the matter very briefly here. The 
diseases ordinarily met with or likely to occur in home-bred 
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or imported animals which should be regarded as rendering 
the meat unfit for food of man are : in oxen and slieep^ cattle 
plague, epizootic pleuro-pneumonia, anthrax, and sheep-pox; in 
Mwine^ typhoid fever, epizootic pleuro-pneumonia, qumsy, and 
the parasitic diseases known by the presence oi cysticerci 
and trichinae. Most of these diseases disfigure the carcass 
sufficiently to exclude it from the meat market. However, 
pleuro-pneumonic beef is often exposed for sale, and may 
generally be known by its darkened appearance and the absence 
of firmness. Cysticerci if swallowea alive produce tapeworm 
in the human subject, and trichinsB under similar conditions 
produce themselves in great numbers, giving rise to a terrible 
disease, which may prove fatal. Cysticerci Rive to pork a 
measled appearance sufficient to attract attention, but the fine 
speckling indicating the presence of trichinse is not Ukely to 
attract attention ordinarily. The effect of eating m^at tainted . 
with anthrax, especially if the meat were underdone and the 
person eating it had a mouth-wound, might be' to' produce 
anthrax itseE. The symptoms the other disused meats would 
be liable to produce would be depression; siirface coldness, 
diarrhoea, and vomiting. • • • ' . 

Besides the diseases I have named, there are others which 
depreciate the quality of the meat aqd render portions of the 
carcass unfit for food of man, or in their later stages render the 
whole carcass unfit for food of man. These are tuberculosis, 
foot-and-mouth disease, hoof-rot, rheumatism, dropsy, and 
liver-fluke. What steps, then, should the public take to guard 
against the ill-effects of diseased meatt Till more efficient 
inspection is obtained, which* by the way is greatly needed, all 
that can be done is to be very careful to reject meat which is 
not firm, and does not look and smell peif ectly good, and. to 
make certain that every joint is thoroughly cooked. 

Infected Food. — ^Almost every kind of food is liable to be 
infected with the germs of human disease. These germs are 
very abundant. They are given off from the limgs in one 
disease, from the throat in another, from the skin in another. 
We know that they rest on the surface of rooms, and furniture, 
and clothes, and foods; and it certainly appears that those 
resting on foojis are prima fade more likely to retain their 
vitality than others. Some of them are killed by drying, and 
probably all may be killed bv the action on them of the oxygen 
in the air. In contact with most foods they obtain moisture, 
are sheltered from the action of the air, and furnished with 
such food as they can assimilate. 

As, however, they cannot penetrate below the surface of foods 
there is practically no risk of infection from such things as 
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meat, poultry, fish, vegetables, &c. Bread, biscuits, butter, 
cheese, fruit, and some groceries which are not subjected to 
any cooking process after they leave the vendor's shop may all 
become the carriers of infection. There is one food, nowever, 
which beyond all others is specially susceptible of infection, 
that is milk. The risk there is of infection being conveyed by 
means of all other foods is sm^U indeed in comparison to the 
risk in the case of milk. Again and again have specific out- 
breaks of disease been traced to contagium mixed with the milk. 
Last year Mr. Ernest Hart read a paper at the Social Science 
Congress, in which he gave particulars of 82 epidemics due to 
infected milk which had occurred since 1873. The total was 
made up of 53 of typhoid fever, 17 of scarlatina, and 12 of 
diphtheria. The number of cases of disease traced to the 
drinking of infected milk is, according to Mr. Hart, in round 
numbers, as follows : 

Typhoid fever 3,500 with 400 deaths 
Scarlatina 800 „ 120 „ 

Diphtheria 700 „ 60 „ 

How many other human diseases, besides these three familiar 
ones may be carried by milk is uncertain, but it is exceedingly 
probable that measles may be thus conveyed, and almost 
certain that one way in which diarrhoea spreads is by means of 
the cheap watered milk supplied to the poor. I have elsewhere 
pointed out that milk is also liable to be contaminated with the 
contagium of glanders and some other animal diseases. It is 
hardly necessary to state that in most of the instances in which 
typhoid fever and diphtheria have been delivered in the milk- 
can, the contagium has been introduced by means of water — 
the dairy vessels have been rinsed out at a polluted spring, or 
the milk has been deliberately diluted. The remedy in the 
case of infected milk is, as in the case of diseased milk, to 
take care that it is thoroughly boiled. 

The subject of the influence of food on health is so far-reach- 
ing and the time at my disposal so limited, that my remarks, as 
I cannot but be conscious, have been somewhat superficial. 
Still, I trust that my experience as a meat inspector and food 
analyst has at least enabled me to keep within the limits of truth 
and common sense. 



Surgeon-General A. G. C. De Benzt (Bray) called attention to the 
fact that the dangers involyed in the use of infected milk had only 
recently become known and appreciated. Previous to the year 1868 
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he believed there was no suspicion that typhoid fever or anj of the 
zymotic diseases were spread by means of infected milk, and certainly 
it was very remarkable that up to that time the danger of such a 
medium had been unsuspected. 

Professor Hull (Dublin) called to their remembrance the outbreak 
of typhoid fever in Dublin, which, he believed, Dr. Cameron had been 
the means of tracing to the milk supply. £ver since he himself had 
taken the greatest pains to secure that the milk consumed in his 
household came from a pure source ; while as to the milk he used for 
making his mid-day coffee, and which came from a source with which 
he was not acquainted, he invariably boiled it before using it, and so 
knew that he was comparatively safe. 

Dr. J. W. MooBB (Dublin) said the outbreak referred to was fully 
investigated at a largely attended meeting of the Medical Society of 
the King and Queen*s (College of Physicians, and the almost universal 
opinion expressed by the speakers in the debate was that Dr. Cameron 
had conclusively proved the connection between the epidemic and the 
use of polluted milk. There were so many other cases, in which a 
similar connection had been traced, that it was now admitted on all 
sides that impure milk was capable of conveying disease. The 
maladies most likely to be carried in this way were undoubtedly 
typhoid fever and scarlatina. 

Dr. W. J. Simpson (Aberdeen) said there was, unfortunately, an 
idea in Scotland that the addition of water to milk was not adultera- 
tion ; and this might, perhaps, be so if the water added were pure, 
but unfortunately they had had experiences of water from con- 
taminated wells being put into milk, by which means disease had 
been spread in the large towns. In regard to food, they required 
better inspection, and more stringent penalties for offenders. 

Mr. G. J. Stmoks, F.B.S. (London), would not have risen to speak 
upon a medical Question, but desired to mention that the neighbour- 
hood in which ne lived, in the North of London, suffered last year 
from a violent outbreak of typhoid fever ; it was said to have been 
traced to a farm near St. Alban's, where water taken from a con- 
taminated well had been used in washing the vessels used for the milk 
supply. The question of fines had been alluded to ; now in the case 
just mentioned the man who served the milk supplied over 2,000 
customers, and an outbreak of such a kind being said to have come 
from his establishment would be a heavier punishment to him than 
any pecuniary penalty. But the milkman was supplied from a large 
number of faamB, and as soon as that particular farm was proved to 
be a source of disease his supply from it was stopped. The matter 
did not, however, end here. One would have thought that the farm 
would have been put thoroughly right, but that did not seem to have 
been the case, for it was said that milk from it was supplied to St. 
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Alban's, and an outbreak of typhoid fever had sinoe occurred in that 
city. 

Dr. 8. T. Tatloe (Norwich) said he had frequent requests for pills 
to cure ailments due to the extreme purity of the bread we use. 
Bread was getting purer every day, and an admixture of bran or the 
use of whole meal would be of very great advantage. 

Dr. Edoab FLDrtr (Kingstown) gave an instance from his experi- 
ence in Staffordshire of the dissemination of scarlet fever by milk. 

Dr. Chablbs A. Cambbon (President of the Section) agreed that 
there was now very little injurious adulteration in the foods in use in 
the United Engdom. Dublin was the only city in which the first 
Adulteration Act was brought into operation. He found many 
articles were adulterated, though not to a considerable extent : bread, 
to a small degree, with alum and with potatoes ; tea was sold con- 
sisting largely of leaves containing little or no soluble matter; 
confectionery was adulterated with plaster of Paris — they had 
obtained eight convictions in one day ; sugar stick with vermilion 
(sulphide of mercury) for the red, and chromate of lead for the 
yellow ; Urra-alha was largely used in the cheap kinds of confec- 
tionery. Now no article was adulterated to any extent worth 
speaking of except milk. In regard to the Dublin fever outbreak, the 
dairy in question was not supplied with any sanitary accommodation 
whatever ; there were three cases of fever in the house, and the house 
refuse was carried between two rows of cows and thrown upon the 
manure heap in the dairy yard. The milk absorbed the emanations 
from the manure heap. 

Dr. P. Vachbb (Birkenhead), replying to Dr. Taylor's observa- 
tions, said he was a very warm friend of the Bread Reform Move- 
ment, which had now taken so strong a hold in many towns. He 
believed its promoters placed in our hands a bread that was not 
irritating, and which yet contained all the nutritive constituents of 
the grain. To meet the difficulty experienced in tracing out the source 
of an outbreak of fever, where the milk supply was suspected, he had 
obtained the insertion of a clause in the Birkenhead Improvement 
Act, 1884, by which every milk vendor within the borough was 
required, on application from the sanitary authority, to give a list of 
his customers supplied with milk on any day or days, and their 
addresses, for which the local authority were permitted to pay a 
small charge. 
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On ** Potable Water and its quality^ an stwplied to the Towns of 
Ireland^' by Charles A. Gambbon, F,K*0.S.L, S.S.O.Camb., 
M.K.Q.aP. 



The results of many years' experience in the examination of 
potable waters have convinced me that a very large proportion 
of those used in this country are below the standam of a fairly 
pure water. No doubt a similar state of thin^ exists in other 
countries. The extent to which the health of communities is 
affected by the quality of their water supplies has not been 
accurately determined ; but there is evidence to prove that, in 
the case of many districts, the state of public health has been im- 
proved by the substitution of pure for impure supplies of 
water. 

There is some difference of opinion as to what constitutes the 
purest potable water. The majority of chemists appear to con- 
sider such water as that which (Glasgow obtains from Loch 
Katrine the best for aU domestic purposes. This water really 
differs but slightly from rain. One gallon (70,000 grains, or 
ten pounds in weight), of it evaporated to dryness, leaves only 
from 2 to 2^ grains weight of solid matter. If the latter be 
burned, about one half (the or^nic part) disappears, leaving the 
mineral, or inorganic part. Loch Eatrine water, therefore, 
contains only about one part of oi^nic matter and one part of 
mineral matter in 70,000 parts. This kind of water is usually 
not very sparkling. Many persons do not like its **flat" 
flavour 80 much as that of water taken from springs or wells, 
and containing from 10 to 100 grains of solid matters per 
imperial gallon. There is generally less dissolved pu in the 
soft water of Loch Katrine, and its temperature is m summer 
higher as compared with spring and well waters. 

Some persons believe that very soft waters are not so whole- 
some as moderately hard ones, owing to the absence of lime 
compounds in the former. No doubt this earth is an 
abundant constituent of animals ; but there is no good physio- 
logical proof of the truth of the assertion that the lime of our 
bones is procured from the water we drink. By far the greater 
portion of the lime in the animal system is combined with 
phosphoric acid, whilst in water it is united with carbonic 
acid and sulphuric acid (in some waters there is chloride of 
calcium). It seems strange, therefore, that lime should be 
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obtained from water and phosphoric acid from some other 
source. I am one of those who prefer soft water to hard water 
for a town supply ; for although in many instances the flavour 
of hard water is pleasanter, yet for cooking and washing pur- 
})oses the soft water possesses great advantages over the hard 
one. Beside, I do not believe that the lime in water contributes 
to the nutrition of animals. 

The Dublin pipe-water is derived from the impounded drain- 
age of a mountainous region. It contains 4^ grains of solid 
matters — one-half of which consists of organic matter, nearly 
altogether derived from peat. 

The water supplied to Irish towns contains, with very few 
exceptions, a larger amount of solid matters than is found in 
the Vartry water. The colour of the latter and of Loch 
Katrine water is a very faint yellow, whilst most of the high- 
pressure waters supplied to the Irish towns have a colour 
vanning from a faint yellow to a brownish hue. 

tn selecting a water for a town supply, due regard should be 
had to colour — the lighter it is the oetter. The very brown 
waters are usually much objected to, even when it is known 
that the colouring matter is derived from peat, and is therefore 
comparatively innocuous. When water is impounded in reser- 
voirs it often happens that its colour gradually becomes deeper ; 
this change is due to the vegetable matter of the soil and of the 
reservoir becoming soluble and entering into solution. After a 
time, which may be from one to three years, the water will lose 
much, perhaps nearly all, its colour —this has happened in the 
case of the Vartry and Knockaderry (Waterford) waters. The 
nearer the amount of solid matter approaches that contained in 
the Vartry water the better — it is undesirable that it should 
exceed 14 grains per gallon. 

It is most important to ascertain carefully the extent of the 
drainage area proposed to be utilised for a water supply," and 
also the rainfall of the district where several sources are avail- 
able ; that which yields the clearest water should be selected, so 
as to avoid the expense of filtration. The greatest attention 
should be given to the nature of the industries carried out upon 
the drainage area. If there be no factories or arable farms so 
much the better. If there be villages or even isolated dwellings, 
the sewage from which would probably enter a projected reser- 
voir, the means of diverting such objectionable matter should 
be considered before the commencement of operations. It 
sometimes happens that the sources of impurities on a catch- 
ment area are so numerous and serious that they cannot, 
economically, be satisfactorily dealt with. 

As a rule, I do not like supplies of water taken from large 
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rivers : I prefer the collection and impounding of springs and 
streams in hilly regions. In the former case the water, as a 
rule, has to be pumped up into " service reservoirs," which is 
more or less an objectionable process; in the latter case the 
water can be delivered, by its gravitating power, with any 
desirable pressure, to the points of consumption. Lakes, espe- 
cially those of large size, afiFord in general better water than 
rivers. A little sewage entering the former has an inappre- 
ciable effect upon its composition, whilst upon a river its effect 
might for a time be very serious. 

Springs in the limestone rocks often afford an abundant 
supply of water ; it is usually hard, but this is generally its only 
baa point. The spring waters may be conveyed by means of 
small earthen or iron pipes (even gas pipes, as Sir Robert Raw- 
Unson suggests, may answer) direct to small towns. In cases 
where there is a river ascertained to be free from pollution, its 
waters might be delivered under pressure, if pumped into tanks 
by means of turbines. These machines, so much used in 
America and other countries, are rarely employed in Ireland. It 
is not desirable to have the service tank placed in or very close 
to a town, as its water is liable to become contaminated with 
soot and other matters. 

For many small towns a good supply might often be pro- 
cured at a moderate cost. For example. Professor Townsend, 
C.K, has supplied Belmullet with high-pressure water at a cost 
of only £1,000, exclusive of the cost of land and legal expenses. 
The reservoir consists chiefly of concrete. The water flows by 
gravitation through an iron main. 

In collecting water for the purpose of having it analysed, care 
should be taken to secure a specimen likely to represent the 
average quality of the proposed supply. The centre of a river 
is the best part to take samples from. If the water of a river 
is proposed to be taken as a supply for a town, then that of 
every neighbouring stream entering it should be examined In 
case the analysis of one or more of the tributary streams proved 
unfavourable, it might often be possible to either divert the 
streams or take water from the river at a point above the 
objectionable tributaries to it. 

1 have discovered the remarkable fact that good and bad 
water may co-exist in the one well — good hard water at the 
lower par^ soft and bad water on the surface. Hence it is 
important that surface drainage, nearly always polluted, should 
be kept out of the openings of wells by having them covered, 
and the sides of the shafts cemented at least six feet down- 
wards. 

The organic matter in water may be wholly or partially 
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derived from a vegetable source such as peat, the decomposing 
roots, &c., of plants in the soil, and their decaying leaves, &c., 
lying upon the surface of the ground. In countries where 
malarial fevers prevail, the presence of much vegetable matter 
in potable water is likely to produce disease in those who drink 
it ; but in Ireland there is no evidence to show that organic 
matter altogether derived from peat, &c., is injurious to health. 
This question is of great interest in this country where peaty 
waters are so very common. Those waters have a vellowish or 
even brown hue, and are more frequently soft than hard. 

Vegetable matter contains, on the whole, nearly 2 per cent, of 
nitrogen ; when dissolved or suspended in water, a portion of 
this nitrogen is converted by fermentation into ammonia, which 
ultimately becomes oxidised into nitric acid. In the statement 
of the results of a water analysis, the amounts of albuminoid 
ammonia and saline ammonia are always mentioned, and some- 
times the amount of nitrogen in the form of nitrous and nitric 
acids. The albuminoid ammonia does not actually exist in the 
water, but is formed in it by the analytical process — ^a better 
term, sometimes used, is albuminoid, or organic nitrogen. The 
fip-eater the proportion of this ingredient the worse the water, 
for the presence of a large quantity of nitrogenous organic 
matter is dangerous, whilst practically no amount of actual 
ammonia or nitric acid is injurious. ^Nevertheless, we do not 
like to find much saline ammonia in a water, as it generally indi- 
cates the presence of sewage. In a peaty water the albuminoid 
ammonia is often twenty times more abundant than the saline ; 
but when sewage is present, the saline ammonia usually exceeds 
in quantity the organic ammonia. It is easy to understand why 
this should be so. The peaty matter in water slowly decom- 
poses, whilst the urea which is usually present in sewage, and 
contains 47 per cent of nitrogen, speedily becomes carbonate of 
ammonium. I often meet with a peaty yellow w^ater containing 
per Imperial gallon — 

Albuminoid ammonia ... • • • 0*020 grain. 
Saline ammonia 0*001 „ 

whilst in a bright and sparkling water we may often have per 
gallon — 

Albuminoid ammonia ••• 0*008 grain. 

Saline ammonia ... ••• 0*012 „ 

I should much prefer to drink the former water, notwithstanding 
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its flat flavour and yellow liiie ; for in the bright and coloorless 
water the albuminoid matter would probably be derived from 
an animal source, and possibly contain the germs of a contagious 
disease. 

In some waters large amounts of nitric acid are present. This 
is especially the case in the wells sunk in the carboniferous 
rocks. The nitric acid is generally derived from the oxidation 
of vegetable matter, and, but to a limited extent, from manure. 
By filtration throughout large masses of soil the water is purified 
from organic matters, but it contains the products of their de- 
composition. I prefer a water free from nitrates, and derived 
from untainted sources ; but in certain districts we must tole- 
rate the nitrates, if the water present no other objectionable 
features. 

Chlorine, in the form of common salt, is present in water 
polluted by sewage, but it is often found in large proportions in 
really good water. The significance of chlorine has been much 
exaggerated. In hard and good water it is often present to the 
extent of from 4 to 10 grains per gallon. Frequently it exists 
as magnesium chloride or calcium chloride. 

It is desirable that the amount of albuminoid ammonia should 
be less loan 0*01 grain per gallon, and of saline ammonia less 
than 0'008. In the best waters the albuminoid and saline am- 
monia are low down in the third decimal place. 

In 1881 there were in Ireland eleven cities and towns 
governed by Corporations, or Town Councils. Their aggre- 

fite population amounted to 683,502, and their valuation to 
1,743,317. Their revenues amounted to £794,625.* 

The nine townships surrounding the city of Dublin had a 
population of 95,400, a valuation of £390,667, and a revenue of 
£63,219.t 

There were 92 cities and towns governed by Towns' Com- 
missioners ; their population amounted to 434,138 ; their valua- 
tion to £671,153;^ and their annual revenue to £103,527. 

The population of all these towns was therefore in 1881, 
1,213,040, and their valuation for rating amounted to £2,805,137. 
In Irish towns the valuation is about two-thirds of the actual 
letting value. 

I have endeavoured to ascertain the nature of the water 



* These flgores (with some corrections) I have taken from Thorns' Directory 
for 1684, pages 068 to 670. 

t Ezclusiye of Drumondia township, for which I have no return. 

X Exclusive of Auchnacloy, Belturbet, Castleblayney, CootehiU, Fethard, 
Keady, Bathkeale^ Tandragee. Their town revenues amounted in 1881 to 
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supplies to these 112 cities, towns, and townships. The fol- 
lowing is a brief summary of the facts ascertained : — 

The Eleven Towns Governed by Town Councils. 

J5eZ/a««.— Population, 207,671; valuation £568,137. The 
water is almost wholly supplied from a resen^oir, situated near 
Carrickferffus, about twelve miles from Belfast. The pressure 
is good, and the reports upon the quality made by Dr. Hodges, 
of Belfast, are satisfactory. It contains 12*6 grains of solid 
matters per gallon, and 0*11 part of albuminoid, and 0*07 part 
saline ammonia per million parts. These figures show that it 
is not equal to the Dublin pipe waters. 

ClonmeL — Population, 10,619; valuation, £15,424. Supplied 
by local pumps and wells. I have from time to time examined 
a large number of specimens of the water used in this town. 
On the whole, they have not been of the quality suitable for 
domestic purposes. As a rule they were exceedingly hard, 
containing nearly 100 grains of solid matters per gallon. A few 
were highly polluted with sewage. The waters from Clonmel 
which I nave lately analysed, were purer, probably because their 
sources were better protected from pollution. A town so large 
as Clonmel should be provided with a good supply of water, 
obtained from some of the neighbouring high grounds. 

Cor*.— Population, 78,361 ; valuation, £226,022. The supply 
of water is obtained from the River Lee, at a point about a 
mile above the city. Mr. O'Keefe's (Public Analyst for Cork) 
analysis of the water, made some years ago, did not give favour- 
able results. He found that an imperial gallon contained — 
total solids, 5*57 grains, including albuminoid ammonia, 0*075 
^ain ; saline ammonia, 0*04 gram ; and chlorine, 0*661 grain. 
These figures indicate pollution. Since this analysis was made 
the waterworks have been improved, and the water is now 
filtered properly. Still, a water-supply from a river bordered 
by towns is not a desirable one. I tnink the sewage of Mac- 
roon enters the river at a point twenty-seven miles above 
the city of Cork. 

Drogheda. — Population, 12,516 ; valuation, £28,121. This 
town is supplied partly with pressure water obtained from aWater- 
works Company and partly by local pumps. The pipe water is 
collected at a gathenng ground about two miles distance from 
the town, and stored in a reservoir. It is a fairly good water, 
but not equal to the pipe water of Glasgow ana i)ublin. It 
contains about 13 grains of solid matter per gallon, and from 
0*005 to 0*01 of albuminoid ammonia, and somewhat smaller 
quantities of saline ammonia. In winter the supply is abundant^ 



Digitized by 



Google 



C. A. OAHXBOir. 861 

but in summer it is so scanty that the supply to the houses is 
limited to two hours daily. A small reservoir, situated one mile 
from the town, supplies two fountains. Sixteen of the local 
pumps are in possession of the Corporation. I have analysed the 
water yielded by all of them. They are mostly free from sewage ; 
but the greater number are too hard for washing with, or, 
indeed, for any purpose save flushing sewers, &c. Perhaps the 
Corporation mignt see their way towards purchasing the water- 
works and extending them. The water supplies of towns should 
always be under the management of the governing bodies 
thereof. 

DwiZin.— Population (of City), 249,486; valuation, £657,820. 
The gathering ground of the water supplied to Dublin consists 
of mountains, chiefly of the lower Cambrian formation, situated 
about 26 miles from the city, in the County of Wicklow. The 
reservoir is very large, and is capable of supplying 35 gallons per 
diem per unit of the population. At first the water impounded 
had a faint yellow colour, which gradually became deeper, and 
after three or four vears became so deep as to excite alarm. The 
colour wa3 caused by the peaty and other organic matter in the 
reservoir becoming soluble by fermentation. After a time the 
hue became less intense, and now the water is almost colourless. 
It is soft ; one imperial gallon contains about 4*5 grains of 
solid matters, 0*005 grain of albuminoid ammonia, 0*0008 grain 
of saline ammonia, iFaint traces of nitrates and nitrites, and 
0*96 grain of chlorine. Its hardness is about 1*8% of which 0*8 is 
permanent. It is one of the purest waters in the world. With 
respect to pressure and quantity, the citizens have nothing to com- 
plam of. The cost of the work was £640,682 10s. 2d., up to 1884. 

There are some well waters still used in Dublin. They are 
generally veir hard, owing to the presence of large quantities 
of earthy salts. I have often found in Dublin pump waters 
from 50 to 75 grains of calcium sulphate per gallon. I consider 
most of these waters unfit for use, but there are some excep- 
tions, notably the pump water in the Bank of Ireland. This 
water has the following composition per gallon : — 

GrainB. 

Total solid matters 24*500 

Including 

Albuminoid ammonia 0*004 

Saline ammonia ... 0*003 

Nitrogen in nitrates and nitrites 0*090 

Calcium sulphate .. .. 4*420 

Chlorine 2*491 

Oxygen required to oxidize organic matter... 0*208 



1*8' 
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ZaSfc^ny.— Popidation, 12,182 ; valnation, £33,155. This 
city is supplied oy local wells, and, also to a limited extent, 
from a river. I have analysed, I think, the water from all 
the public and from many of the private pumps. There is 
no pressure water. The water from the wells is exceed- 
ingly hard, owing to the presence of lime and magnesia salts. 
They contain from 50 to more than 100 grains of solids per 
gallon. The majority are free from actual sewage ; but as a 
rule they contain extremely large quantities of nitric acid — a 
product of the decomposition of nitrogenous organic matter. 
The sources of the water are, as a rule, tainted ; but the water 
as taken from the wells is in general so well filtered by passage 
through a calcareous soil that it is generally very free from 
organic matter. Some are, however, more or less polluted. 
Kilkenny is one of the Irish towns- which most urgently require 
a good water supply. 

Limerick. — Population, 38,600; valuation, £65,547. This 
city is supplied with pipe water taken from the river Shannon, 
about 1^ miles distant from the city. For many years the 
quality of the water has been complained of, owing chiefly to 
its great turbidity, for the water was not filtered. The Cor- 
poration have recently purchased the waterworks from a Com- 
pany. It may be that the water supply to the city will still be 
taken from the Shannon, but I am of opinion that a better 
quality of water is procurable in sufficient quantities from 
drainage areas in the high grounds not very distant from the 
city. 1 have analysed several samples of water proposed to be 
supplied to Limerick, and consider them much superior to the 
Shannon water. Many of the local wells are still in use, but 
as a rule they furnish impure water. 

Londonderry. — Population, 28,947 ; valuation, £74,595. High- 
pressure water is supplied from reservoirs situated outside the 
city. The (juantity is insufficient for a constant service, but 
the Corporation propose to procure an increased supply. Prof. 
Leebody's analysis shows that the water is of good quality. It 
is soft, containing 9^ grains of solids per gallon. It is delivered 
unfiltered. 

Sligo. — Population, 10,764 ; valuation, £18,619. This town 
will soon be supplied with pressure water of good quality and 
soft, taken from a reservoir situated five miles from the town. 
Estimated cost of the work, £28,000. 

Pra««r/ord.— Population, 22,401 ; valuation, £39,866. Until 
very recently this city was wholly dependant upon local pumps^ 
the water from which was, with few exceptions, of extremely 
bad quality. The worst water which I nave, I think, ever 
analysed came from a largely used public pump in this city. 
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This water contained per gallon in grains — 

Solid matters 385*8 

Including 

Albuminoid ammonia • ... 0*4 

Saline ammonia 1*5 

Sodium chloride 76*0 

Calcium sulphate 34-0 

The amount of ammonia in this water exceeded that often 
present in sewage. 

A few years ago a new supply of water was obtained by im- 
pounding the drainage of a nilly region at Knockaderrv, ten 
miles from the city. The water proved to be extremely brown 
in colour, which circumstance created great dissatisfaction 
amongst a large section of the citizens, some of whom refused 
to use the water. I predicted that in the course of a few years 
the hue of the water would be much less deep. The last 
specimen sent to me for examination, though still somewhat 
coloured, was comparatively pale as compared with the specimens 
sent to me three or four years ago. The citizens now seem 
satisfied with the water. The cost of the waterworks, &c., 
was £77,000. 

Wexford. — Population, 12,055; valuation, £16,011. I have 
analysed several specimens of pump water used in this town. 
The majority were soft and fairly good, but several were hard 
and bad. One contained 95*2 grains of solid matter per gallon. 
A high-pressure supply of good water was lately procured. 
The waterworks have cost £30,000. 

The DtJBLiN Townships. 

These districts are, with the exception of a very small portion of 
their area and exclusive of Rathmines, supplied with the Vartry 
pipe water (the same as that furnished to Dublin). Rathmines 
township is at present supplied with water from a canaL It is 
hard and of somewhat doubtful purity. The township will, 
however, soon be supplied with soft and remarkably pure water 
collected from the Dublin mountains. 



The 92 Towns under Towns Commissioners. 

Antrim. — Population, 1,647 ; valuation, £3,554. Supplied 
with pump water of, it is believed, good quality and palatable. 
The "Six Mile'* river which flows past the town supplies 
water for various purposes. 
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-^rcfe^.— Population, 2,622 ; valuation, £4,060. The water 
IS derived from pumps and wells. The quality is believed to 
be fairly good^ but no analyses of it have I believe been made. 

Armagfi — Population, 10,070 ; valuation, £16,925. A high- 
pressure supply from a small lake two and a half miles from 
the city was procured some time ago. It is rather peaty, and 
when in summer the lake falls considerably, the colour is some- 
what high. On the whole, however, the water supply of this 
city is fairly good. 

Athlone. — Population, 6,755 ; valuation £9,671. This town 
is supplied with water from the Shannon, which flows through 
it. There are seven pumps attached to wells. The water 
supplies are on the whole fairly good. 

Athy, — Population, 4,181 ; valuation, £5,680. Ihaveexamined 
a great number of the well waters, which furnish exclusively 
the supply of this town. About one-third were very much 
polluted, and the rest were first or second class waters. Some 
of the pump waters in this town contain about 100 grains of 
solids per gallon. This town requires an improved water supply. 

Auchnacloy. — Population, 1,333; town revenue, £77. The 
town is supplied by wells, one of which is much used by the 
poorer inhabitants, though the water is impure. 

BagenaUtovm. — Population, 2,141 ; valuation, £3,414. The 
supply of water is from local wells and a river. Some of the 
well waters are fairly good, others are of indifferent quality. 
Some of the water is filtered. 

Balbriggan. — Population, 2,443 ; valuation, £4,014. The 
water is derived from wells and pumps. It is far too hard for 
potable purposes, and in some instances it is otherwise impure. 

Ballina. — Population, 5,760 ; valuation, £8,154. This town 
will soon be supplied with high-pressure and good water from 
Loch Brohly, six miles distant. Prof. Townsend, C.E., informs 
me that the contract for executing the works was £8,556; 
this was exclusive of law costs. The supply wiU be 20 gallons 
per head. 

BaHina«fo^.— Population, 4,772 ; valuation, £8,740. The 
town is supplied wholly from local wells, some of which yield 
an inferior water. 

Ballybay. — Population, 1,654; town revenue, £142. This 
town has an insufficient supply of water, which, moreover, is of 
very bad quality. It is derived chiefly from wells; but a small 
river yields water which is much used, though it is known to be 
highly polluted. 

Ballymena. — Population, 8,883 ; valuation, £21,423. I have 
analysed twenty-one of the well waters of this town ; with some 
exceptions they proved to be hard and fairly good. One of 
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these waters contained 137*9 ^ins of solid matters per gallon, 
including the enormous quantity of 37*64 grains of nitric acid. 
Another contained 136*5 grains of solids, including 19*11 grains 
of nitric acid. An improved water supply from a distance of 
about seven miles is now being procured at a cost of £23,000. 

Ballymoney. — Population, 3,049; valuation, £6,034. The 
supply is taken from local pumps, and is deficient in both 
quality and Quantity. But a good high pressure water will 
soon De supplied to all the houses in the town at a cost of 
£6,000. 

Ballyshannon. — Population, 2,840 ; valuation, £4,022. The 
supply is from pumps and wells. I have analysed only one 
water from this town, and it proved to be a good one ; but 
the inhabitants are disatisfied with their water supply, and the 
question of improving it has lately been considered. 

Banbridge. — Population, 5,609 ; valuation, £12,716. I have 
examined about 40 well waters used in this tewn. Most of 
them are very hard, and several are polluted with sewage. 
This town urgently requires an improved water. 

Bandan. — Population, 5,945 ; valuation, 9,621 ; town revenue 
(1881), £1,890. Supplied by wells and pumps. One of the 
waters which I examined was hard, but otherwise good. A 
scheme for supplying the town with high-pressure water is now 
under consideration, and the proposed water is being analysed 
in my laboratory. 

Bangor. — Population, 3,006; valuation, £10,287. Works to 
supply high-pressure water are nearly completed. They will 
cost about £10,000. I have analysed the water proposed to be 
used, and have found it to be of good quality. I nave found 
the pump waters of this town to oe superior to average well 
waters. 

Belturbet. — Population, 1,807; town revenue, £375. The 
river £me and three pumps furnish the water. One of the 
pumps yields a supply of very doubtful quality. 
. Boyis. — Population, 2,994 ; valuation, £3,847. The town is 
supplied with well waters only. Those that I have analysed 
proved to be fairly good. 

Bray. — Population, 6,535 ; valuation, £24,503. This town 
is supplied with good high-pressure water. 

Callan. — Population, 2,340; valuation, £2,002. Supplied 
by local pumps, some oJF which are of doubtful quality. 

Carlow. — Population, 7,185; valuation, £11,167. The town 
depends upon local wells for its supplies. I have analysed many 
of the waters used in this town, and, on the whole, have an un- 
favourable opinion of them. Many of them contain from 70 to 
112 grains of solids per gallon^ including from seventeen to 
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twenty-two grains of nitric acid. The rise of the River Barrow 
appears to affect the quality of the Oarlow well waters. The 
town urgently needs a ffood supply of high pressure water. 

Carrickfergus. — Population, 10,009 ; valuation, £5,561 ; re- 
venue, £1,275. The town is supplied with good water from 
reservoirs, situated one and a half miles from me town. 

CarrichmacroBS. — Population, 2,002 ; valuation, £2,893. This 
town is supplied by well waters, several of which I have analysed 
and found to be impure. 

Carrick-onrSuir. — Population, 6,583 ; valuation, £8,836. This 
town has no pressure water. Some of the well-waters which I 
have examined are of good quality. 

Cashel — Population, 3,961; valuation, £5,695. A good 
supply of pure water of high-pressure is obtained from the 
neighbouring hills ; it is filtered before being delivered to the 
city, for this small but ancient place is entitled to the rank of 
city. 

Castlebar. — Population, 3,855 ; valuation, £4,132. The town 
depends upon wells and pumps; the water from them is, as 
usual in such towns, not alogether pure. 

Casthhlayney. — Population, 1,810; town revenue, £100. 
Supplied by local wells and pumps. The water is believed to 
be fairly good. 

Cavan. — Population, 3,050; valuation, £5,155. The results 
of analyses of fifteen of the pump waters in this town enable 
me to state that Cavan is one of the towns in this country 
most urgently reouiring good water. There are hills not far 
distant ffom whicn supplies might be procured. 

Clonakilty. — ^Population, 3,676 ; valuation, £4,824. Supply 
of good water, gathered from neighbouring hills, is delivered 
under pressure to the town. 

Clones, — Population, 2,216; valuation, £3,356. The supply 
is chiefly from five public pumps, two of which are adjacent to 
and below the level of church-yards. The Local Sanitary 
Authority (the Board of Guardians) has hitherto not complied 
with the oft expressed request of the Town Commissioners for 
a more abundant and purer supply of water. 

Coleraine. — Population 5,899 ; valuation, £12,805. This town 
is supplied with water collected from springs situated about 
three miles distant. It is conveyed direct from the springs, and 
has a considerable degree of pressure. In case of a contingency 
water may be also obtained from a small reservoir which contains 
sufficient for fourteen days' supply. Fifty gallons per head is 
the quantity delivered. The water contains 11^ grains of solids 
per gallon, and is very free from organic matter. I have 
analysed two specimens of pump water from this town and found 
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them to be of good quality. The waterworks of this town 
have cost £9,600. 

Cookstown, — Population, 3,870; valuation, £6,187; town 
revenue £189. This town has no high-pressure water. Fif- 
teen public and several private pumps supply water, concerning 
which local opinion is much divided. Some of the townspeople 
are satisfied with its quality ; others considered it for the most 
part impure. In 1876 seven of the waters used in this town 
were submitted to me for analysis. I found that they were 
free from sewage. The total solids varied from 8 to 45 grains 
per gallon. Professor Hodges has, however, found impurities 
m some of the pump waters. Some of the waters which I have 
examined are undoubtedly too hard. The subject of obtaining 
a supply of good high-pressure water has long been discussed. 
A scheme for this purpose was proposed in 1876 by Mr. J. F. 
Mackinnon. He proposed to take water from Loughbrackin, a 
distance of seven and a half miles. The cost was estimated at 
£8,430. He proposed another scheme for taking water from 
Mountober Springs, situated four and a half miles from the 
town. This scheme, which involves the construction of a re- 
servoir, would cost as estimated £12,500. 

CootehilL — Population, 1,789; town revenue, £152. The 
town commissioners have control of five pumps which supply, 
very inadequately, the wants of the town. Many private wells 
and some small streams are brought into requisition to make up 
the deficiency. Some of the pump waters are very inferior, and 
the town ought to be provided with a good and sufficient 
supnly. 

DawnpcUrich — Population, 3,419 ; valuation, £8,001. Some 
of the pump waters m this town are exceedingly hard, and some 
are impure. 

For several years past the Downpatrick Board of Guardians 
have been discussing schemes ^f or supplying the town with pure 
water, but though much expense has been incurred by them in 
conmiissions, &c., the supply is still wanting. 

Dromore. — Population, 2.491; valuation, £4,363. I have 
lately analysed nine waters from the public supplies in this town. 
Several of them were very hard and impure, and most of the 
others were second-class waters. 

Z>undatt.— Population, 11,913; valuation, £20,692. The 
pump waters in this town are on the whole of very inferior 
quality; a good supply of almost colourless water will, how- 
ever, soon be procured from neighbouring hills. It is one of 
the purest waters that I have ever examinea. A loan of £26,000 
for waterworks has been secured. 

Dungantwn. — ^Population, 4,084 ; valuation, £8,114. A high- 
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pressure supply is procured from a distance of seven and a half 
miles at a cost of Jtl 3,500. It is of good quality. 

Ihmgarvan. — Population, 6,306 ; valuation, £8,265. All the 
pump waters sent to me from Dungarvan prove to be free from 
pollution. 

Ennis, — Population, 6,307 ; valuation, £6,944 The well 
waters in this town are, as a rule, very impure. One of the 
town pumps was closed by order of the magistrates some time 
ago, on the application of the local authorities. My analysis 
proved that the water was largely composed of sewage. Ennis 
nas lately been supplied with pressure water from a neigh- 
bouring reservoir connected with a lake. The cost of this im- 
provement has been £11,000. It is slightly peaty, but good in 
all other respects. 

Enniskillen (population, 5,712; valuation, £11,714^ is sup- 
plied with high-pressure water, taken from Lough Erne at a 
Eoint distant four and a half miles from the town. The lake 
as an area of 36,923 acres, and its waters ou^ht to be pretty 
fure, but as supplied to the workhouse I found it rather yellow, 
t contained 7*7 grains of solids per gallon. The pump waters 
of Enniskillen are not, as a rule, verv good. The water rate is 
6d. in the pound on the Poor-law valuation. 

Femwy (population, 6,454; valuation, £9,931) will soon be 
supplied with good high-pressui'e water from a reservoir situated 
three and a half miles from the town. The works will be 
completed at a cost of £13,000. 

Fethard (population 1,926 ; town revenue, £168) is supplied 
by four public and several private pumps. One of the 
pumps yielded water which I found to be very impure. 

Galway. — Population, 15,597; valuation, £26,240. Hiffh- 
pressure water is supplied from the river Oorrib, which ais- 
charges the waters of a large lake — Lough Corrib — into the 
sea. The water contains about 11 grains of solids per gallon, 
0*008 grain of albuminoid ammonia, 0*002 grain of saline 
ammonia, and 1*4 grain of chlorine. Hardness 7°. It is, 
therefore, a fairly good water, but not equal in colour or purity 
to the Dublin pipe water. The pump waters in Galway are all 
hard, from presence of lime and magnesia salts, and some of 
them are somewhat impure. 

Gilford. — Population, 1,324; valuation, £1,834. Supplied 
by local wells, tne water of which is pretty good. 

(jrorey (population, 2,450; valuation, Jw,148) is supplied 
with high-pressure water of good quality, bui^ so far as 1884 is 
concerned, deficient in quantity. One spring supplies a reser- 
voir, and water from other springs is conveyed direct to the 
town. 
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^o/ytTMxi— Popidation, 3,293; valuation, £12,480. This 
town was, in 1883, supplied with water collected at a distance 
and delivered to the town under pressure. My analysis shows 
that it contains 14 grains of solid matter per gallon, including 
0*005 grain of albuminoid ammonia; salme ammonia, 0*006; 
nitrogen in nitrites and nitrates, 0*015 grain; chlorine, 1*886. 
The water is nearly colourless. Cost of the waterworks, 
£10,000. 

Ready. — ^Population, 1,598 ; town revenue, £253. The pub- 
lic fountains and some of the houses are supplied with hi^h- 
pressure water from a reservoir in connection with Clea Itie. 
Dr. Allen, Chairman of the Town Commissioners, informs me 
that some of the well waters still used are scarcely fit for 
potable purposes. Several of the wells dried up thisyear. 

^«Z&.— Population, 2,822; valuation, £3,508. The water 
is derived from pumps and wells. It is mostly very hard, and 
some of it impure. 

KUlamey. — ^Population, 6,651 ; valuation, £4,928. Many of 
the pump waters in Killamey are soft and pretty good, but 
several are very impure. A supply of good soft water will 
soon be collected from a stream irom neighbouring hills and 
stored in a tank. The cost is estimated at £8,000. 

Kinsale. — Population, 5^386; valuation, £5,454. I have 
examined a pretty fair specimen of water for the Einsale 
Harbour Commissioners. This is all the knowledge which I 
possess of the water supplies of this town. 

Lame, — Population, 4,716; valuation, £4,782. This town 
has just been furnished with a supply of water from the 
** Sallagh " Springs, situated on elevated ground three and a 
half miles from the town. The water is good and abundant. 
There is a tank, but the water in it is intended to be used only 
in case of fire. 

Letterkmny (population, 2,188; valuation, £3,215) was long 
dependent upon the scanty and impure supplies of water 
furnished bv local wells, but now it has abundance of good 
water, obtamed from a distance. The main reservoir is one 
mile from the town. 

Limavady (population, 2,954 ; valuation, £5,795) is supplied 
with high-pressure water from a tank having a capacity of 
135,000 ^llons. The water is good, and is collected ^rom 
springs, xhe works will cost £6,000. 

Liabum. — Population, 10,753; valuation, £18,751. The 
greater part of the town is supplied with pressure-water from a 
reservoir one mile distant. Its composition, according to Dr. 
Hodges, is as follows : — Total solids, 12*6 grains per gallon ; 
albuminoid ammonia, 0*199 parts per million ; saline ammonia, 
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0*055 parts per million. The quantity of albuminoid ammonia 
appears to oe excessive. In the outskirts of the town the 
people depend upon wells. 

Lismore. — Population, 1,860 ; valuation, £2,212. Is supplied 
with high-pressure water brought direct from springs in the 
clay slate rocks, lying north of the Blackwater. The water is 
very good, but in sununer it is occasionally deficient, and fails 
to supply the houses in the higher parts of the town. The 
supply is usually turned off at night. Lismore, therefore, re- 
quires an improved water supply. 

Longford. — Population, 3,590; valuation, £7,029. I have 
analysed several of the pump waters, and found the greater 
number to be impure. 

Loughrea, — Population, 3,072 ; valuation, 3,665. The water 
used is chiefly taken from a neighbouring lake, and is delivered 
with some degree of pressure into many of the houses. My 
analysis of the water as supplied to the town shewed that it had 
in some way become somewhat polluted. The water supply to 
Loughrea requires investigation. The water is pumped by 
turbines into a tank, having a capacity of 118,000 gallons ; the 
cost of the works was £3,370. 

Lurgan, — ^Population, 10, 1 35 ; valuation, £ 1 8,348. The water 
used in this town is derived from public pumps and private 
wells. Its quality varies considerably ; several specimens which 
I analysed proved to be impure ; one contained 113 grains of 
solids per gallon. 

Mallow (population, 4,439 ; valuation, £6,478) is famous for 
its springs and spas ; yet in some parts of the town the pump 
waters are very impure. When Asiatic Cholera visited this 
town it was in the quarters where the impure water was used that 
the disease was most prevalent. The town is supplied with 
pressure water from a reservoir at a cost of £6,250. 

Maryborough. — Population, 2,872; valuation, £3,869. The 
water, derived from wells and pumps, is extremely hard, but 
generally free from sewage impurities. 

MiddletoTu — Population, 3,358 ; valuation, £5,675. The 
waters in use in this town are deficient in quality and quantity. 
The Board of Guardians have undertaken to supply the town 
with pure water. 

Monaghan. — Population, 3,369; valuation, £5,967. Nine 
public pumps and numerous private wells and pumps supply 
water to the inhabitants. Some of the wells are 50 leet deep. 
In most cases the water is pure. 

Mountmellick, — Population, 3,126 ; valuation, £4,052. Ex- 
cessive hardness is the characteristic of the well waters which 
supply this town. Although some of them are free from pollu- 
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tion, others are not so, and on the whole I think Mountmellick 
requires an improved wfiter supply. 

MulUnaar. — Population, 4,787 ; valuation, £7,541. I have 
examined«a large number of the pump waters which supply this 
town. Some of them are fairly good, but others are hard and 
bad. In one I found 137 grains of solid matters per gallon, 
including the very high proportion of 0*05 grain of albuminoid 
ammonia. 

NaoB — Population, 3,808 ; valuation, £7,612. Depends alto- 
gether upon local wells and pumps, many of which I nave found 
to be very impure. 

Navan. — Population, 3,873; valuation, £5,660. The town 
depends altogether upon supplies from local sources, which have 
no pressure. There are nine public pumps and many public and 
private wells, including a so-called spa. Some of these waters 
are good though somewhat hard for detergent purposes, others 
are Si indifferent quality; in one I found 119 grains of solid 
matters. 

The following are analyses of the water of the river Boyne, 
taken above the town, and of the Blackwater, taken in the town. 

One imperial gallon (70,000 grains) of each contains — 







Boyne. 




Blackwater. 






grains. 




grains. 


Total solid matters ... 


••• 


19-600 


• •• 


13-300 


Including 










Albuminoid ammonia 


... 


0-012 


.«• 


0-012 


Saline ammonia 


... 


0-002 


... 


0K)02 


Nitrogen acids... ... 

Chlorine 


■«• 


traces 


• •• 


traces 


••• 


0-980 


• •• 


0-985 



The Blackwater, filtered, would furnish a better quality of 
water to Navan than it obtains from the local wells. 

JV«i*ru^«.— Population, 3,372; valuation, £4,325. The 

{>ump waters which supply this town are exceedingly hard. In 
our of them I found more than 200 grains of solid matters 
per gallon. They are, however, pretty tree from actual sewage 
matter. 

New IJoM.— Population, 6,670; valuation, £8,039. Four 
conduits convey water from spring situated in the higher por- 
tion of the town, and delivered with some degree of pressure to 
the lower portions of the town. In 1877 I found the water 
from the principal tank was fairly but not very good. There 
are six public pumps which also supply water to the town, their 
quality is variable ; as a rule the JSTew Ross waters are pretty 
soft. 
Newry. — Population, 15,096 ; valuation, £32,450. This im- 
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portant town is supplied with water taken from the Lake of 
Camlough, which covers an area of 160 acres, and is situated 
at a distance of four miles from the town. 650,000 gallons are 
delivered at a very high pressure, and the great majority of 
the houses have the water laid on to their interiors. There are 
numerous street fountains for the use of the poorer classes. 
The composition of the water is somewhat variable, but on the 
average it contains about eleven grains of solid matters, and 
very moderate amounts of albuminoid and saline ammonia. 
Newry is, therefore, one of the few towns in Ireland provided 
with really good and abundant water. 

Nenaah (population, 5,422 ; valuation, £8,312) is altogether 
supplied by well and pump waters. I have not examined many 
of them, but the few which have come under my observation 
have been pretty sood. 

iV!n0tot£mard9.---Population, 8,676; valuation, £10,006. I 
have made a very large number of analyses of the water used in 
this town. Twenty-two of the pump and well waters were 
analysed in 1877 ; of these seven were unfit for use, and some 
of the others were second-class. The solids in solution varied 
in amount from 15*4 to 91 grains per gallon. Eighteen speci- 
mens analysed in 1881 were of better quality, their worst 
features being excessive hardness, and the presence of much 
nitric acid. Three pump waters examined in 1882 were fairly 
good. 

Omagh. — Population, 9,755 ; valuation, £6,251. Pressure 
water is supplied to this town. Its composition I found, in 
1882, to be as follows : — 



One Imperial gallon contained — 






Total solid matters 


• •• 


4-900 grains. 


Including — 






Albuminoid Ammonia 


... 


0-006. 


Saline Ammonia 


.. • 


0-004. 


Nitrogen Acids 


••• 


traces. 


Chlonne 


••• 


1-415. 



Tlie water is derived from a reservoir two and a half miles 
distant from the town. Amount of waterworks loan, £12,115. 

Parsonstoum. — Population, 4,126 ; valuation, £8,712. Has 
only pumps and open wells to procure water from. These waters 
are very nard. Some of them are free from organic impurities ; 
others are polluted. In one I found 111*15 grains of solids per 
gallon. 

Fortadmoru — Population, 4,955; valuation, £17,066. Sui> 
plied by local wells. In one of their waters I found 114 grains 
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of solids and 30 grains of chlorine. It was, however, free from 
sewage; others examined b^ Dr. Hodges and the late Mr. 
Whitla were, with one exception, found to be pretty good. 

Queenstoum. — ^Population, 9,755; valuation, £19,^8. This 
town has just secured an excellent supply of water from a 
distance of about eight miles, and at a cost of about £20,000. 
I have analysed the water, and found it to be very pure. 

Rathkeale (Population, 2,549; revenue, £192) is supplied 
with pump water only, which on the whole appears to oe of 
fairly gooa qualify. 

Roscommon. — Population, 2,117 ; valuation, £2,880. Supplied 
only by pumps, the water from which is pretty ffood. 

Strabane* — Population, 4,196; valuation, £9,187. Has a 
high-pressure supply, but the quantity is most defective, the 
town may be said to be really badly off for water. 

Stibbereeti. — ^Population, 3,631; valuation, £4,699. The 
springs and wells which supply this town are deficient in 
quantity, and some of them in quality, during the recent hot 
weather the springs almost disappeared. The Board of Guar- 
dians — the Sanitary Authority — ^have undertaken to improve 
the water supply of this town, but up to the present have not 
realised their promises. 

Tanderagee. — Population, 1,592 ; town revenue, £56. Four 
water pumps supply this town. I have analysed three of them : 
1 was Dad, 1 gooo, and 1 indifferent. 

Templemore, — Population, 2,800 ; valuation, £3,886. Has a 
rather scanty supply, of indifferent quality of pimip and well 
waters. 

Thurlea. — ^Population, 4,850 ; valuation, £6,107. Local wells 
supply the water used for potable purposes, and for other pur- 
poses the River Suir is made availaole. One of the well waters 
sent to me for analysis in June last was very hard (105 grains 
solids per gallon), one was slightly polluted, and another 
specimen was found to be pure. 

Tipperary. — Population, 7,274 ; valuation, £8,663. The 
town is supplied by a spring termed the Church Well (which has 
not failed during the recent droughty and several public and 
private pumps and wells. Several of tne waters are very hard ; 
one contains 137*9 grains of solids per gallon, and is somewhat 
impure. Yet on the whole this town is pretty well supplied with 
water, which, however, has the disadvantage of not being 
delivered under pressure. The water used in the barracks was 
analysed in 1877 at Netley, by Prof. De Chaumont, and found 
to be •* usable." 

Trafotf.— Population, 9,910; valuation, £12,303. The well 
waters of this town are generally unfit for use. I have analysed 
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about 30 of them. Some contain from 100 to 200 grains of 
solid matters per gallon. Recently a supply of water from a 
tank situated 4^ miles from the town has been procured, and 
it has been conveyed under high pressure into many of the 
houses in the principal streets. 

The composition of this water, according to my analysis, is as 
follows. I give it as an example of really good water : — 

One imperial gallon (70,000 grains) contains : 

Dissolved, Graina. 

JLiime ... ... •.• ••• ••• ••• u*^4 

Magnesia 0*11 

Potash and soda 0*69 

Oxide of iron^ silica, &c. ••• ••• ... 0*28 

Chlorine 0*68 

* Organic and volatile matters 2*50 

Total solid matters per gallon ... 4-00 

* Including organic nitrogen 0*004 

„ ammonia ••• ••• ... ... 0*002 

Nitric acid ... ••• ••• ... Faint trace 

Nitrous acid None 



Matters Suspended in the Water, 

Organic and volatile (at a red heat) 0*55 

Fixed solids *17 



Total suspended matters -72 

One gallon of this water, therefore, contains, of solid sub- 
stances : 

Grains. 

Suspended matters 0*72 

Dissolved matters 4*00 

Total solid matters 4*72 

Of the solid substances 0*86 grain is precipitated by boiling 
a gallon of the water for ten minutes. 

Trim, — Population, 1,586; valuation, £2,115. The town 
has no pressure water. Many of the pump and well waters 
are impure, two of the public pumps were closed by order of 
the sauitaiT authorities, my analysis having shown that they 
were unfit for use. 

Trim has, for a small town, a very large revenue, namely, 
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about £800 a year. Good water is procurable from springs 
situated near the toTVTi. There would, therefore, seem to be no 
good reason why this town should not be supplied with pure 
water. 

Tuam (population, 4,223 ; valuation, £4,035) is supplied by 

Sumps and wells, and their waters are " good, bad, and in- 
iflferent," as is usually the case in such towns. In a water 
sent to me from this town by Mr. French, solicitor, there were 
164 muins of solids per gallon, and in other respects the water 
was bad. 

Tullamore. — Population, 5,098 ; valuation, £5,392. The water 
supply is derived from tive public pumps, and from private 
pumps and wells. It is generally very hard, but on the whole 
tree from pollution. 

Westport, — ^Population, 4,469 ; valuation, £6,243. The town 
is supplied by wells and pumps. Their waters are generally 
somewhat peaty, but free irom sewage. 

Wicklow, — Population, 3,391 ; town revenue, £1,361. The 
majority of the pump waters in this town are impure or second 
class. A pressure supply has lately been procured. The 
reservoir is about one mile from the town. The water is of 
good quality though somewhat high in colour, but no doubt, as 
m similar cases, the colour will in time become less intense. The 
waterworks cost about £6,000. 

YoughaL — Population, 5,936 ; valuation £9,571 ; town re- 
venue, £2,144. Four public pumps and several private wells 
supplv the inhabitants with water. The quality is locally be- 
lieved, to be good. I have not seen any analyses of Youghal 
waters. 

In concluding these brief notices of the supplies of water to 
Irish towns, I have to point out that, as a rule, they are of 
defective quality, and that in the great majority of cases the 
towns of Ireland have no high-pressure water, which is so useful 
in the case of fires and for other purposes. The Metropolitan area 
and eight of the towns governed by Corporations have high- 
pressure water supply, but very manv of the 94 smaller towns 
are dependent upon local wells, &c., which, on the whole, furnish 
impure supplies. 

[Far discussion on this Paper seepage 389.] 
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On ^ The Supply of Pure Water to ViUagee and Coumtry 
Eesidences in Ireland/^ by Prof. Hull, LIuD., F.R.S. 

The importance, in relation to health, of pure water for 
domestic use, though generally recognised in theory, is often 
neglected in practice. To the existence of an impure water 
supply may often be traced the outbreak of typhoid or other 
zymotic fevers in villages and country houses, which might be 
supposed to be safe against the attacks of this and similar unwel- 
come visitants. Where cholera is prevalent, contaminated water 
is a prime cause of attack. Large towns are really in a better 
position as regards pure water-supply than villages and country 
nouses, as, under the Public Healtn Act of 1872, the corporate 
bodies and sanitary boards have powers and means for procuring 
proper supplies of pure water wnich do not exist in the case or 
humbler and smaller centres of habitation. The City of Dublin, 
notwithstanding many disadvantages as regards its sanitary 
arrangements, possesses at least the inestimable blessing of 
abundance of pure water. 

Some years a^ I ventured to read a paper at a meeting of 
the British Association, at Bristol,* on the subject of the water- 
suppiv for villages and hamlets in England ; in which I pointed 
out that, owing to the geological structure of the cenbral and 
southern portion of that country, villages and hamlets now im- 
properly supplied, might, by a system of deep wells, have pure 
water made available through local effort similar to that of the 
School Board system. The peculiarity of the geological struc- 
ture of that country, on which I founded my proposals, lies in the 
alternation, or succession, of permeable and impermeable strata 
over very large areas ; the permeable strata being water-bearing, 
the impermeable not so, or only to a slight extent These pro- 
posals received the approval of the then President of the Local 
Government Board, Mr. Sclater-Booth, but have not as yet been 
acted upon. The principal water-bearing formations of England 
are the Chalk, the Oolitic limestones and sandstones, the New 
Ked Sandstone, and the Permian formations.! 

It is to be regretted that this country is not so favourably 

* ** A Scheme of Water-supply for Villages, Hamlets, and Country Fkurishes 
of the Central and Eastern Counties." — Quarterly Journal of Science, July, 1876. 

t See also on this subject De Bance's work on the ** Water-supply of ^igland 
and Wales." (Stanford, London.) 
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circumstanced for local water-supply from deep wells as Eng- 
land. The formations of which it is composed throughout almost 
the whole of its area are of older date than those which in 
England afford the largest and most reliable supplies, such as 
the jNew Red Sandstone and Cretaceous beds* — ^they are harder, 
less absorbent, and less porous in structure ; and consequently 
do not imbibe the quantity of rainfall that softer, and more 
porous, strata are capable of doing. 

The great Carboniferous limestone formation, which occupies 
an area of one-half the surface of the country, is doubtless 
water-bearing in this respect : — ^that the rain passes down into, 
and through, it by means of fissures and joints ; but it is not of 
the porous nature of the Chalk, which absorbs into its own mass 
a quantity of water eaual to at least half the annual rainfall. 
Hence it is that sinking for water by means of wells in the 
Carboniferous limestone becomes an uncertain undertaking, as 
its success will depend on the well (or other perforation) striking 
a water-bearing joint or fissure. The same may be said of the 
Silurian and Granite Rocks, which are largely distributed along 
the east of Ireland, as may be seen by reference to a geological 
map.t 

Thanks, however, to the abundant rainfall and to these same 
characteristics of the strata, springs are numerous, especially in 
hill districts ; and if proper investigations are carried out, in 
most cases it will be found that, one or more springs of water 
are within reach of any special village or country residence, 
which only require to be tracked up to their source and con- 
ducted by closed pipes to the place of supply. Much detriment 
to health may arise from the use of water which, originating in 
a pure spring, has been allowed to flow to the place of supply 
subject to contamination from decaying animal or vegetaole 
matter along its course. Earthenware pipes, properly laid two 
or three feet below the surface, and set in cement, will sufiice 
to carry the water intact when there is a slight fall all the way. 

In many cases, however, wells become necessary, and special 

Erecautions are required in order to obtain satisfactory results. 
Q England, where the New Red Sandstone or Chalk formations 
prevail, wells for the supply of villages or private houses are 
often sunk to consideraole depths, varying from 150 to 200 
feet, or even more. In such cases they have to be carried down 
below the underground water-level, and draw their supplies 
from the internal reservoirs. Such wells always afford pure 

* Some laiffe and deep wells in theee formations yield from one to two 
millioDS of g^ons per day, raised by powerful pumping machinery. They 
are at work in Idverpool, St. Helens, Nottingham, Birmingham, &c 

t See appendix. 
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and wholesome water ; because, being derived from the rainfall, 
it has necessarily percolated through a considerable thickness 
of rock, which acts as a natural filter for eliminating surface 
impurities. Such wells, however, are rare in this country. 
As far as my information goes, de^ wells are almost un- 
known amongst villages and country nouses, and supplies are 
generally drawn from shallow wells, small surface streams, or 
ditches. 

This seems a fitting occasion to call attention to the danger 
to health which arises from the use of water from such sources. 
Water which comes from surface-drainage is liable to contami- 
nation from various causes, amongst which may be mentioned 
the manure used for agricultural purposes. Vegetable and 
animal matter is constantly decaying at the surface, and is 
liable to be taken up by surface streams. Therefore, it follows 
that, where pure spring water cannot be had, deep wells should 
be sunk for domestic use. 

The Post-Tertiary, or glacial deposits which occupy a very 
large proportion of the surface of this country— offer facilities 
for supply from wells. These deposits are permeable; and 
consist of sand, gravel, silt, and stony clay. Of such deposits 
a very large part of the central plain of Ireland, as well as the 
valleys and plains of other parts, are formed ; extending below 
the peat-bogs, or overspreading the surface where bogs do not 
exist. WeUs sunk in these deposits are likely to yield whole- 
some water, but under the following necessary conditions : — 

1. They should be of sufficient depth, not less than 35 or 40 
feet ; better if more. 

2. The surface-drainage ought in all cases to be stopped off. 
This can be done by lining the well with brick or solid masoniy, 
properly cemented, to a aepth of about ten feet, below which 
the well need only be lined with rubble. 

3. In no case should the well be sunk in a farmyard, or near 
a cesspool or manure heap ; nor should it be in such a position 
that it would receive the water percolating from any source of 
contamination of this kind. Even a water-tight lining such as 
that above described might in such cases prove insufficient to 
keep the water pure. 

buch precautions will probably suffice to preserve the water 
free from organic contamination in rural or thinly-populated 
districts. Any one who is in the habit of visiting country 
places will be aware how generally these precautions are 
neglected ; — or ignored. Still, when stated, they will probably 
be accepted as reasonable, or self-evident. 

All authorities are now agreed that the questions of drainage, 
ventilation, and water-supply, when properly understood, and 
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acted npon, are the bases of sanitary reform. Such associations 
as the present, aided by the public press, are doing a good work 
in extending a knowledge of these subjects amongst the people ; 
but much depends on individual effort in diffusing, as opportunity 
mi^ offer, a Knowledge of the principles of sanitary science. 

The restricted limits necessarily assigned by the rules of the 
Congress to papers read before the sections, have obliged me to 
curtail mv observations on the topic here dealt with. But my 
object will have been attained, if I have succeeded in calling 
the attention of those resident in country places to a source of 
disease which those who are acquainted with Irish villages and 
country residences must admit to be generally overlooked. 

The accompanying table will show the succession of water- 
bearing formations (properly so called), which are absent, or 
but slightly represented, in Ireland, though largely distributed 
over England. 



APPENDIX. 

Waterbearing formations of England and Ireland. 

[Note. — ^The term "Water-bearing " is here used to designate 
only those formations of a porous nature, through which water 
from the surface easily percolates, and settles in the form of an 
internal reservoir capable of being drawn upon by wells.] 

ENOiiAND. Ireland 

( Water-bearing Beds,) ( Water-bearing Beds.) 

PoHrTertuiry DeponU, sand,) p^^^^ 

gravel, and loam, &c ) 

Lower Tertiary , sand & gravel ^ 

beds (Woolwich & Beading > Absent. 

Bed.) ) 

Chalk-limestone. Absent, except in the N.E. 

Upper greensand. (Veiyjl^Mly represented in 

Lower greensand. Absent. 

Purbeck and Portland Beds. „ 

Coral rag and grit. „ 
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ENGLAin) — (con). Ireland — (eon). 

(Waterbearing Beds.) (WaUr-bearing Beds.) 

Great oolite. Absent. 

Inferior oolite^ &c. „ 

Upper lias sands. ,, 

Marlstone or middle lias. „ 

Lower Kemper sandstone) 

(Waterstones.) ) w 

New red sandstone (Bunter.) Present only in the N.E. 

Permian sandstones. Only traces. 

Carboniferous sandstones and> 
grit. (* 

Devono-silurian or Dingle] 
Beds (Lower old red sand- 
stones. 

Below the above are the older palsBozoic or primary forma- 
tions, which are not water-bearing in the sense here used, but 
give forth water from fissures by means of springs. 

[For discussion on this Paper see page 389.] 



Present. 



le) 



On « ne Rainfall of Ireland,'' by G. J. Stmons, F.ILS. 

Observations upon the amount of rain falling at isolated 
stations in the British Isles have been made for more than two 
centuries, the earliest records still existing being those for 
Townley, near Burnley, in Lancashire, which commence with 
1677. In Ireland it was more than a century later before any 
observations were made, or at any rate before any were made 
of which I possess the records. The first Irish series known to 
me is that made by Dr. Earwan, F.R.S., at Cavendish Row, 
Dublin, commencing in 1791 and continued to 1808. His 
gauge was on a roof 30 feet above the ground, a position which 
IS now known to be very undesirable ; but the quantity collected 
at that height — ^viz., 22 inches (on the average of 19 years) is 
fairly consistent with the amount which would probably have 
been collected in a similar position during recent years. The 
fall on the ground at Dublin is far larger ; probably 30 inches 
is the true mean rainfall of the capital. 
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The habit of observing the fall of rain was slowly formed 
in Ireland ; for, even haff a century back, in 1834 there had 
been only six records commenced — viz. (in addition to Dr. 
Kirwan's) : — 

Immu HaUj Belfout — Begun in 1796 ; stopped at the end of 
1799 ; recommenced in 1812 and continued tor many years. 

Londonderry. — Begun in 1797, stopped in 1800. 

Edgeworthstawn. — Observations preserved only for 1798, 
1807 and 1808. 

Dublin. — Observations made by Mr. A. Semple in 1823 
and 1824. 

Markreej Sligo. — Observations commenced in 1833 and con- 
tinued, with slight breaks, to the present time. 

Even down to a quarter of a century back, when I began the 
collection and publication of rain records, the greatest number 
of stations which had ever been simultaneously at work in 
Ireland was only 16, against 135 in Scotland and 327 in 
England. 

£ the autumn of 1863 I apnlied to the British Association 
for a grant with which to purcnase rain-gauges for gratuitous 
distribution, and by letters in the Irish newspapers and by 
other means I was enabled to obtain a large numoer of offers of 
assistance, so that on January 1st, 1864, 1 had the satisfaction 
of knowing that the number of stations at work in Ireland was 
double what it had ever been before. I continued my efforts 
to increase the number of stations in Ireland, and in 1871 
had raised it to 67, or four times what it was when I 
began. Still, however, it was far below what was needed for 
meteorplogicid and it fortiori for engineering purposes. There- 
fore when ti^e British Association met at Belfast in 1875, 
Section G. (Engineering) recommended a further grant for rain- 
gauges in Ireland, and by the cordial co-operation of the Irish 
pre ss, and especially by the kind help of Mr. C. Eason (Messrs. 
W. H. Smith and Son), of Dublin, and somewhat vigorous 
action on my own part, no fewer than 66 new stations were 
established, and the entire number was raised to 153. 

If observers never died, and if I could place them over the 
country like the pieces on a chess-board, 150 stations would 
probably suffice, but of course death is constantly thinning our 
ranks, and besides that, there is a tendency towards a plethora 
in the more active intellectual centres and the reverse in the 
wilder mountainous districts. I shall therefore be very thank- 
ful for offers of help, especially in the western counties. 

From the above it will be obvious that even now the material 
for determining the rainfall of some parts of Ireland is absent; 
still it is far better them it ever was before, and having just 
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completed some calculations upon the subject, I have thought 
that it might be of interest to show first, in the capital of the 
country, the latest and most accurate representation of the fall 
of rain over the whole of Ireland. At the same time it must be 
distinctly understood that when Irish Engineers imitate their 
English brethren and keep records of the fall of that rain with 
which they have to deal, when Irish gentry, Irish clergy, and 
Irish gardeners take to the habits of their friends both north 
and south of the Tweed, a far better map may be produced. 

The broad general features are easily remembered, viz., that 
most places within about 60 Irish miles (77 English miles) of 
the south or west coast have upwards of 40 inches of rain per 
annum, and that central, east and north-east Ireland have 
between 30 and 40 inches, Dublin being almost, if not abso- 
lutely, the driest place in Ireland, 

The above are the general features. Mountains always act as 
condensers, and therefore the rainfall in parts of Wicldow and 
amid the Moume Mountains, in County Down, is as great as on 
the west coast. Hence, in Ireland, as in England and in 
Scotland, beautiful scenery and heavy rainfall are inseparably 
connected ; but it would be a terrible mistake for any one to 
lose the charming scenery of Wicklow, of Bosstrevor, or of 
Newcastle because there might be a shower ; and the citizens 
of Dublin may indeed be doubly grateful for the heavy rain on 
the Wicklow Hills ; first, because it furnishes them at an 
exceptionally smaU cost with the ample and excellent Vartry 
water supply ; and secondly, because the dryness of Dublin is 
slightly mcreased by the action of those hills on the clouds 
before they reach the city. 

The land within 60 Irish miles of the south and west coast 
has generally a rainfall between 40 and 50 inches, but this is 
also mcreased in mountainous districts. It is only quite recently 
that, after many efforts, I have succeeded in getting any returns 
from Killaniey, but those now obtained show that a consider- 
able area of Kerry has upwards of 60 inches ; and a record kept 
in 1883 in the Gap of Dunloe and forwarded to me by the 
Rev. G. R. Wynne, gives the large total of 104*30 inches. As 
the fall in that part of Ireland last year was some 15 per cent, 
above the average, this observation indicates that the mean 
fall in the Gap of Dunloe is about 90 inches. 

There is one Irish record which is at present a puzzle to me. 
In 1874 I sent a perfectly accurate gauge to Kylemore Castle, 
Clifden, in the extreme west of Galway. The observer has 
been changed more than once, a|ad recently a new gauge of a 
slightly different pattern has been sent to a new observer, yet 
all the records are consistent in giving an enormous rainfall — 
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about 80 or 90 inches. I have never been in the county myself, 
but I can see nothing in the position or configuration of the 
hills as shown on the maps which will explain so large a fall. I 
shall therefore be very glad if anyone will establish a second 
gauge in the neighbourhood, or in any way assist in explaining 
that which at present is rather an enigma.* 

In conclusion, it may be well to mention why I urge so 
strongly that additional records of rainfall should be kept in 
Ireland. I do so chiefly on engineering grounds. The first 
thing that an engineer requires, is accurate knowledge of the 
quantities with which he has to deal, whether those quantities 
be wind force, weight of train, density of rock, length of span, 
or quantity of water. No gravitation water-works for a town 
can be economically laid out unless the engineer knows what 
quantity of rain usually falls on the gathering ground. No 
system of drainage will stand the test of years in which the 
maximum floods and the minimum dry weather flow have not 
been ascertained. So-called " accidents " to railway banks and 
culverts, and to town sewers, are generally traceable to imperfect 
knowledge, or insufficient consideration, of the amount and 
duration of rainfall. 

Few things would please me more than to find an Irishman 
who would give the monev, the patience, and the time requisite 
to work up the rainfall observations in Ireland : but until such 
a one is found, I will go steadily on relying upon the continued 
help of my present staff of 150 volunteer observers. Would 
that they were all here that I might thank them for their 
assistance! 

[Far discussion on this Paper see p. 389.] 



On the Geology of the Neighbourhood of Dublin as affecting 
its Sanitary Conditionsy by Rev. M. H. Close, m.a. 

The city of Dublin is situated on the mouth of the River 
Liffey, at the head of Dublin B^. The bay opens eastward ; 
it is nearly seven miles in depth or recess, by nearly six miles 

* [While attending ibis Gongrees I saw in a shop window a photograph 
of Kylemore C^istle, and it shows that the ground rises very abruptly at the 
back of the castle, probably with sufficient abruptness to explain the large 
amounts hitherto zeoorded. — Note added when the paper was read] 
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in width at its month. The city lies in a basin ; it is all well 
within, that is below, the 100 foot contour line, or line of level, 
which passes close to Glasnevin, the Catholic Church at Phibs- 
borough, the railway tunnel near the Zoological Gardens, 
Richmond Barracks, Harold's Cross, &c., running a long 
distance up the valley of the Liffey. The basin in which 
Dublin lies is pretty widely displayed ; so that the town, as seen 
from the neighbouring hills on the south, does not appear to be 
in a confined hollow, though for the most part low lying. The 
tide runs up the Liffey to Chapelizod, so that it passes ri^ht 
through the town to its inland side ; consequently the leveFof 
the middle parts of the town is but little above high tide. 
About seven miles south of Dublin we come to the northward 
end of the range of the Dublin, Wicklow, and Wexford 
mountains, which range extends to the S.S.W. as far as New 
Soss, or about seventy miles. On the north side of the mouth 
of Dublin Bay the !Peninsula of Howth rises to the height 
of 563 feet, and on the south side of the mouth the E^illiney 
Hills rise to 512 feet. 

As to the geological structure of the neighbourhood of 
Dublin, — ^the city and its environs stand upon an outlet of the 
extensive limestone plain, which occupies most of the central 
parts of Ireland, and which reaches the coast only in a few 
places, as near Dublin. Regarding the so-called Old Red 
Sandstone of this district, of which there are some small 
exposures in different places, as the base of the Carboniferous 
formation ; that formanon was laid down on a floor of Lower 
Silurian, granite, and Cambrian rocks. These rocks emerge from 
beneath the Limestone on the south of Dublin, and there form 
the mountainous ground already mentioned. On the north of 
Dublin Bay the Cambrian rocks rise to form the Hill of Howth; 
while the Lower Silurian emerges at Lambay Island and at 
Portrane, on the opposite coast, and about Balbriggan, at the 
northern end of the County Dublin. The Carboniferous Limestone 
thus lies in a trough or depression in the older rocks, in which 
it was deposited unconforraably, as its upper parts overlap the 
lower, both on the north and on the south, and there lie directly 
on the older rocks. This formation, then, around and above the 
head of Dublin Bay does not form a stratigraphical trough; 
though in the northward neighbourhood of Dublin it might be 
said to constitute one side of such. Dublin and its environs stand 
on the middle and upper divisions of the Carboniferous Lime- 
stone, which about here are not distinguishable, and are com- 
posed principally of Calp, or a dark earthy limestone with dark 
grey snales, though occasionally containing beds of good pale 
limestone fit for burning ; its thickness m this district is un- 
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known. The Lower Limestone, composed generally of a mnch 
pnrer and often veiy pure limestonoi crops out to the northward 
of Dublin. 

The superficial quaternary formations consist, first and 
principally, of stiff boulder-clay containing well blunted 
and scratched blocks and stones. As shown by its materials 
and the circumstances of its occurrence, it has been carried 
hither from the westward, or, as the groovings and scorings on 
the rocks produced by the passage oi its stones indicate more 
accurately, from the W.N.W. Thus, Lower Silurian and 
ffranite subsoil on the south of Dublin is covered by limestone 
drift, and has a limestone soil and water strongly impregnated 
with lime. In the higher parts of Dublin it is this formation 
which forms the surface. The boulder-clay is in many parts 
of the district covered with water-washed sands and gravels, and 
with mounds and ridges of such material, called eskers. A 
portion of the western side of Dublin stands on this deposit. 
The low ground of the eastern and of the central parts of the 
city along the Liffey consists of raised beach ; this extends 
from beyond the mouth of the Tolka River on the north, to 
Donnybrook and Merrion on the south, penetrating up the 
course of the Liffev and merging into its alluvium. Some of 
the low ground about the mouth of the Liffey has been 
artificially formed from the dredgings of the river. 

In considering the sanitary relations of the geological con- 
ditions, thus briefly described, we shall pass by the older and 
deeper formations, with which we are but little concerned at 
present, and begin with that pre-quaternary formation on which 
the city directly rests. This, as we have seen, is Calp^ or earthy 
limestones ana shales of some considerable depth, which is 
underlaid by pure Lower Limestone, which comes to the surface 
northward of Dublin. The Calp, regarded lithologically — that 
is, with respect to its material — is not a good water-bearing 
formation, on account of its impermeability. This is illustrated by 
the fact, that wells have been sunk in Dublin to very considerable 
depths, and at great expense, without meeting with water. If 
the borings had reached the water-bearing strata of the Lower 
or pure limestone, beneath the Calp, doubtless water would 
have been obtained, since, as we have said, this reaches the 
sorface northward of Dublin. 

But though the undisturbed Calp is generally an impermeable 
and bad water-storing and water-yielding formation, yet its 
occasional interstratified beds of pure limestone and sufficient 
breaks and faults may, in places, allow the ground-water to pass 
freely enough ; and, consequently, there are numerous springs 
and wells within the area of Dublin, both north and south of 
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the Liffey, though far from enough to afford a water supply 
sufficient for the citizens generally. 

As the population increased it became necessary to obtain 
water from other sources, and recourse was had to the Royal 
Canal, the Grand Canal and the river Dodder. But besides the 
want of sufficient head of water to afford the requisite hydraulic 
pressure to force the water to the higher parts of the town, all 
these sources of water, as well as many of the wells, were 
seriously contaminated by organic and other impurities. 

In consequence of this the project was set on foot of obtaining 
water from the Vartry valley, Co. Wicklow, with what success 
we all know. The copiousness of the supply obtained has 
far exceeded the expectations even of the promoters of the 
scheme. Thus the upper part of the catchment basin of the 
Vartry river has artificially become part of the Dublin basin, 
in the geology of which we are now interested from the sanitary 
point of view. It lies away from, and above, the limestone 
drift, which so greatly affects water even on other than limestone 
areas, and is all situated on the Cambrian and Lower Silurian 
rock formations, both of which afford pure spring water, which 
of course is affected somewhat by the humus or vegetable soil, 
of comparatively little account in that district. The result is 
a very pure soft water, pleasant to drink and admirably adapted 
for all household purposes, and thus conducive to health, 
comfort, and economy in various ways. It is principally to the 
great activity and zeal of the late Sir John Gray, Chairman of 
the Water-works Committee of the Corporation, that the citizens 
of Dublin are indebted for this great benefit. 

The Vartry water is, of course, capable of becoming very 
impure if the house-tanks from which it is drawn be not pro- 
perly attended to ; this, of course, is not to be laid to the account 
of the water itself. We may here mention, though it is beside 
our present subject, and a comparatively unimportant matter, 
that the water from the other sources was so charged with lime 
salts that it gave rise to troublesome incrustations of lime in 
boilers, &c. The Vartry water has a great advantage in this 
respect, but there must be placed on the other side of the account 
that its very purity enables it to attack and oxidate the insides 
of iron pipes, boilers, &c., to an inconvenient extent 

With respect to the condition of the soil about Dublin— over 
the greater part of the neighbourhood, and in the higher parts 
of the city, it rests directly on the stiff, impervious boulder clav; 
and in the low parts on the east, and along the Liffey, on the 
raised beach already mentioned, which consists of porous sands 
and gravels. The imperviousness of the boulder-clay, which 
prevents the surface-water from descending is, of course, calcu- 
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lated to maintidn dampness in the soil lying upon it. This tends 
to produce the evils well known to be due to such a circum- 
stance. Of course, the sanitary condition of a district is the 
complex product of a great variety of factors, and when con- 
sidering these separately we can speak only of the tendency of 
each. A soil kept moist by an impenetrable subsoil is colder 
than it otherwise would be, and produces humidity of the air, 
thereby tending to cause rheumati$m, colds, and affections of 
the respiratory organs. In some cases the moisture of the soil 
must promote noxious exhalations, which have their own results 
in fevers, &c. 

Passing over a limited area in the west of Dublin, which 
seems to be covered by esker material, we shall now consider the 
low gravels, &c., of the raised beach in the eastern part of the 
city, which penetrates into the central parts, and, higher up, 
merges into the alluvium along the sides of the Liffey. Dr. 
Mapother, in his Lectures on Public Healthy 2d. ed., 1867, shows 
close correspondence between prevalence of cholera and lines 
of water courses in the area of Dublin ; though, as he points 
out, this may be partly due to some of the streams having been 
converted into sewers, which may not sufficiently carry off the 
land drainage, or which, from defective construction, may allow 
their contents to pass into the surrounding soil 

Dr. Grimshaw has made some elaborate investigations, in 
continuation of Dr. Mapother's observations, to test the truth 
of some of Pettenkofer's views respecting the insalubrity of 

Sorous ground in a eitVy or thickly-populated district. He gives 
etailea results of his researches in a paper in the Dublin 
Journal of Medical Science^ April, 1878. Pie shows that, in 
corroboration of Pettenkofer*s conclusions, there was a great 
proportional preponderance of cholera cases, both on the 
pervious formation of the raised beach and close to old stream 
courses. He observes that a careful consideration of the con- 
ditions produced by one of the old stream courses shows that 
they are very similar to those produced by the presence of a 
pervious stratum, such as the gravel beds of Dublin. The old 
stream course, contaminated by sewa^, with houses built in it 
and alongside it, with porous foundations, and possibly standing 
on the o^bris of old nouses, may have much the same effect, 
relatively to the present matter, as a gravel bed. The porous 
ground, of whatever kind, absorbs and retains sewage matter ; 
whilst on impervious ground, like that composed of boulder 
clay, this is oetter enabled to flow away and to be carried off 
by surface water. As Pettenkofer shows, porous, contaminated 
ground is most dangerous, costeria paribus, when the surface of 
the ground water is rising and driving upwards the gases 
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contained in the interstices of its materials. Pettenkofer con- 
siders that the discovery, by Koch, of the cholera bacillus does 
not necessitate any modification of his views on the matter in 
question. 

Within the area of Dublin the porous ground is damp, from 
being in a low situation to which tne surrace-water gravitates ; 
while the soil on the impervious boulder clay is damp for the 
reason mentioned above. Tne character and conditions of the Calp 
limestone tend to increase the dampness of the soil generally ; 
because while lithologically impervious, it must be, as we have 
seen, traversed by many breaks or faults which let up the 
ground-water from beneath which has come from higher parts 
of the surrounding neighbourhood ; while such divisions would 
not be calculated to drain a stiff clay as well as general per- 
meability to water would do. This suggests the mention of 
a disadvantage connected with the Vartry water-supply which 
results from its very excellence, convenience, and copiousness. 
The great employment and great, perhaps unpreventible, waste 
of it add to the surface water, which is not suflBciently carried 
off from the lower ground by drainage. In addition to which, 
the great disuse of tne wells must cause a rise of the surface of 
the ground-water, both beneath the boulder clay and in the 
low-lying gravels. This is illustrated by the fact that within 
the precincts of Trinity College the level of the ground-water 
had risen to such an extent that it was found necessary to 
keep it down by pumping, at the expense of about £1 per day. 
This demonstrates the necessity of some such scheme as that 
proposed, of making intercepting drains or sewers along each 
side of the Liffey, whence the water and sewage should be 
pumped. 

With respect to the general form of the ground in the 
vicinity of Dublin, which is connected with and dependent upon 
its geology, there cannot be much doubt but that the Dublin 
mountains must have some beneficial effect in occasionally sup- 
plying the city with mountain air ; and this, apparently, with- 
out increasing the annual rainfall, which, as a general rule, 
is less here tnan anywhere else in Ireland, according to Mr. 
Symons' tables. To this may be added that the prevailing 
direction of the wind in Dublin, which is W., and not S. W., the 
prevailing direction for the country at large, seems to be prin- 
cipally due to the lower strata of the south-westerly winds turn- 
ing at Dublin into the wake of the Dublin and Wicklow range.* 

* Vessels leaving Dublin or Kingstown with a westerly wind intending to 
go down Channel very frequently find the wind against them,— that is, 
with much southing, -when they have got off Biay Head; this difference 
being clearly the effect of the mountains. 
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With the exception of the easterly wind, the westerly wind 
along the valley of the Liffey is that best calculated to scour 
the basin of Dublin of mists and exhalations, and this is the 
prevailing wind, thanks, in great part, to the mountains. 

As shown by statistics, the prevailing westerly draught of 
good air along the Liffey more than maKes up to the dwellers 
on the quays for the deleterious effect of the effluvia from the 
bed of the river at low tide. It appears that this effect is felt 
much more strongly in the streets which run north and south 
from the river than upon the quays. 

Easterly winds will clear the basin of Dublin still better, but 
they are obviouslv undesirable in other ways. It has been 
pointed out that the aspect of the bay and the hills on each side 
of its mouth must act disadvantageously by causing an increased 
draught of such winds over Dublin. 

The general tendency then of the geological conditions of 
the neighbourhood of Dublin to produce dampness and coldness 
of soil and of atmosphere must be modified, to an appreciable 
extent, by the circumstances now mentioned. 

The grand lesson that is taught by the consideration of the 
geological conditions of the neighbourhood of Dublin is the 
necessity of improved drainage of the subsoil on which the city 
stands. 



This discussion applies to the four preceding Papers by Dr. 0. 
A. Cameron, Prof. Hull, Mr. G. J. Symons, and the 
Eev. M. H. Close. 

Dr. TiOHBOBNE (Dublin) could bear testimony to the rise in the 
level of the water in wells in many places since Dublin was supplied 
from Vartry. In one particular case, although the level of the water 
was higher its quality was not changed, as evidenced on comparing 
an analysis lately done, with an old anaJytical report made previous 
to the introduction of the Vartry supply. 

Dr. Edgab Flhts (Kingstown) suggested that where wells from 
12 to 18ft. deep were used they should be covered in and cemented 
all round six feet from the surface; and that only one bucket or 
utensil should be allowed to be used for drawing the water from 
each well: thus a fruitful source of contamination would be pre- 
vented. A great proportion of the epidemics of infectious diseases 
that occasionally decimated large districts were distinctly traceable to 
the contamination of drinking water with sewage or other animal 
matter. Hence it was evid^ that where the people drew their 
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water supply from wells great care should be taken to prevent the 
least possible amount of pollution. 

Surgeon-General Da Bei^zy (Bray) could not concur in Petten- 
kofer's views with regard to geological formation and cholera ; the 
result of his own observations, extending from the Funjaub, one of the 
driest countries in the world, to Assam, one of the wettest, being that 
the disease had no dependence whatever on geological formation. 
He had known cholera to prevail at every elevation, from the level of 
the sea to heights of upwards of 7000ft. in the Himalayas, on every 
description of soil, in places where the subsoil water was within three 
or four feet of the surface, as also in places where the soil was utterly 
destitute of moisture to a depth of 100ft, or more. At Peshawar, a 
place notorious for its cholera epidemics, the soil is absolutely dry to 
a depth of over a hundred feet. The trees would all die from want 
of moisture if they were not supplied with water by artificial irrigar- 
tion, so dry is the subsoil. Sirsa is another place of the same kind. 
The soil is absolutely dry to a depth of 120ft. 

Dr. W, J. Simpson (Aberdeen) considered that in view of the state- 
ments of Dr. Cameron the local authorities should certainly take up 
the subject of the water supply. He did not think Ireland was 
exceptional in this respect, for knowing many parts of England and 
Scotland very well he could say that in the rural districts especially, 
and in many of the towns, the water supply was difBcient in purity. 

Prof. Hull (Dublin) remarked that the more one heard these dis- 
cussions the more one became impressed with the enormous value this 
Association must be to any district in enforcing a knowledge of sani- 
tary measures, particularly in regard to water supply and drainage. 
Everyone who had had much experience must know the profound 
ignorance that prevailed in many rural districts on this subject. As 
to Dublin it was a reproach upon it that, with this Congress sitting 
there, they had no complete system of main drainage in operation, 
and he hoped that if ever the Congress returned this reproach would 
have been wiped away. As to the question of the rise of underground 
waters it was desirable they should have further information supplied 
to them from year to year, and this could only be obtained through 
the officers of the Corporation. He begged to move that after the 
statements which have been made with reference to the rising of the 
ground waters under the terrace bordering the sea and the LuflTey, the 
Council of the Sanitary Institute be recommended to request the 
Corporation of Dublin to consider the desirability of making arrange- 
ments for determining the rise and fall of such waters. 

The motion was seconded by the Bev. M. H. Closb, and carried 
unanimously. 
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On ^* Air md Ventilaiion,'' by John Collins, F.C.S., F.G.S. 

" The strength of a people does not depend on the absolute 
number of its population, but on the relative number of those 
who are of the age and have the strength for labour." 

Under the ordmary conditions of our lives there are ordinary 
causes of disease always present among us, around us, and often 
within us, which, seeking a weak point in our armour, can be 
withstood only so long as we maintain a resistance more power- 
ful than the attack. 

It is the young, the aged, the intemperate, or those exhausted 
by toil or mental effort, who give way. 

Disease begins where resistance ends, and resistance is always 
impotent where vital force is weakened or destroyed. 

Sanitation aims to increase that power of resistance. 

It affects the comparatively strong, making him stronger, 
while it lessens the weakness of the already weak. It assists in 
the provision of better dwellings, of more efficient drainage, of 

1)rovision for copious supplies of fresh air, and of pure water. It 
eaves a mark on a community which is as legible as a brand on 
the forehead of its people. Their nobler forms, brighter and 
more cheerful faces, their clear complexions and more elastic 
gait are unfailing tokens of improved sanitation. 

At home or abroad, the condition and arrangement of houses 
and streets, and the physique and beauty of the people, indicate 
most surely the attention which is paid to the laws of health ; 
and the " death-rate " and the sick-roll will vary as the atten- 
tion which has been paid to sanitaiy requirements. 

Our objects shoula not be very far in advance of the convic- 
tions of those with whom we have to deal. " Can a man not do 
what he likes with his own t '' " An Englishman's house is his 
castle 1 " These are " saws " so familiar that we have come 
almost to admit them as truisms. And it is hence the more 
difficult to impress this fact, that the most precious possession 
of a man — viz., his life — ^is not his own to do with it whatever 
may seem best in his eyes. It is the property of the state, for 
every man who is a member of a community is a unit making 
up its strength, or its weakness, and he belongs to it. 

Our existing sanitary laws arm us with powers to close pol- 
luted wells and pumps, prohibit the tenancy of dwellings unfit 
for human habitation, and prevent undue crowding therein, 
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to inspect common lodgin£^ houses, and prohibit the doing or the 
leaving undone any act which, resulting in a nuisance, tends to 
injure public health. 

But the great secret of any real improvement in our sanitary 
condition is the provision for the supply and circulation of purer 
air in our dwellings and workshops. A plentiful supply of good 
wholesome water is one of the Creators best gif^ and is an 
absolute necessary of life. It cannot be altogether neglected 
without entailing misery, disease, and death. Bv drinking foul 
water we may, and we undoubtedly do, often incite disease ; but 
this is insignificant when compared with the results arising from 
the steady imbibition of impure air. For we do not drink air as 
we do water — intermittently — and to a comparatively small 
extent. We imbibe it equally during our sleeping as in our 
wakeful hours, and the miallest interference with the regularity 
of this supply is fatal. 

The atmosphere is, speaking generally, one mass of impurities. 

Every person, on an average, pours into the air about Jib. of 
used up carbon per day. This comes from the lungs mainly 
into the air as carbon dioxide, which is not capable of supporting 
animal life. Hence, in a town population of 100,000, we have 
a daily addition to the already impure air of 81 tons, 16 cwts., 
3 qrs., 17 lbs. of an irrespirable gas from this source. Then we 
have '^ smoke," together with the many and varied products of 
combustion and of chemical industry. 

Much of the evil which would result is, fortunately for 
us, avoided by the working of the beneficent natural law of 
•^gaseous diffusion " which is alway at worL 

It should never be forgotten that it is stagnant air which is 
dangerous. It is more what we abstract than what we add 
which gives to the air its poisonous characteristics, and this is 
in a lesser degree what happens to everyone who is poisoned 
when deprived of the constant changes of respired air by 
adequate ventilation. We create a poison to our system when 
the atmosphere we breathe is not surely and constantly renewed. 
We slowly and surely undermine the vital force and power 
within us, and, when infection approaches, we are found unable 
to resist the attack. 

Our town population of 100,000 would probably occupy not 
less than 20,000 houses, each of which will burn at least 1 cwt, 
of coal per week. Hence we get a domestic consumption of 
1,000 tons weekly. Taking the mean average sulphur in this 
coal as 1'25 per cent, as oin^dized, we shall get 12*5 tons of 
sulphur equal to 37*5 tons of sulphuric acid. And the money 
value of this noxious and hurtful gas >vith which we pollute the 
air, and which is lost to us, taken at £5 per ton, is £67 lOs^ or 
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£3,250 per annum. What must be the magnitude of the 
evil ; what the loss, when it is remembered that we raise over 
115 millions tons of coals yearly. This is an addition to the 
atmosphere, and outside our dwellings. 

But what do we find inside ? 

In every room where we find artificial lighting we have a 
concurrent production of foul air, for the removal of which 
efficient ventilation is required. If we take a room in which 
four ordinary gas jets are burning, each consuming its five 
cubic feet per hour, we have a total consumption oi 20 cubic 
feet per hour, and of 100 cubic feet in the five hours of a 
winter's evening. Taking a low percentage of sulphur com- 
pounds other than sulphuretted hydrogen, as present, viz., 14 
grains sulphur for 100 cubic feet, we have 42 grains of sulphuric 
acid ; and we have probably 12 grains ammonia, yielding 44 
grains of nitric acid, m addition to 11 grains of water. Besides 
tiiese, we have the products of combustion of the gas itself, 
viz., the carbonic dioxide and water. 

It is said that eight million tons of coal are annually distilled 
for gas making. Allowing one ton for each 10,000 cubic feet of 
gas produced, we shall find we have some 80,000,000,000 cubic 
leet of gas produced and used per annum. And if we assume 
that all this gas when supplied to the consumer contains the 
afore-mentioned quantities of sulphur and ammonia, we may 
see how almost incredible is the waste and damage. To take a 
case of a town known to the writer, where the make is over 
400,000,000 cubic feet per annum, we shall have this waste 
and damage represented by some 4*5 tons sulphur, equal to 
13*5 tons sulphuric acid, together with about four tons of 
ammonia. This four tons of ammonia represents about 16 tons 
of gray sulphate, containing 24 per cent, ammonia, and worth 
about £290. So that while we are content to bear the presence 
in such quantity of noxious and non-illuminant gases, causing 
damage and loss in every way, we are also, and absolutely, 
throwing away the £290 per annum before mentioned. 

Coal smoke is a luxury, inasmuch as we are content to pay 
very handsomely for it. It is not a very substantial thing, and 
yet see how it leaves its mark on our public buildings — on our 
walls, inside and out our dwellings, and in our lungs. Some 
500 years ago our Parliament busied itself with this " burning " 
question. It complained of the smoke and noxious vapours 
arising from the use of ^'sea kole," and proclamations were 
vainly made against its use. 

The hideous blackness which robes us in mourning, and 
which gives an unartistic Rembrandt-like tint to the surfaces 
of our public buildings — which defiles our dwellings and all 
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our surroundings — ^must be removed, if not on aesthetic con- 
siderations, on appeal to the pocket. We are all more or less 
affected bj the question, and its gravity to the teeming thoa- 
sands of our large manufacturing centres cannot be over esti- 
mated. 

The atmosphere of the dwelling necessarily partakes of the 
character of that outside, and bv that amount adds to the air 

SoUution of small, ill-ventilated, over-crowded, and unsanitary 
wellings. 

A room 10 feet square has a capacity of 1,000 cubic feet, 
and this is no more than is necessary for one adult person, 
and doubly necessary in the case of a bed-room. 

Respiration and occupation have a certain and easily estimated 
vitiating effect on the atmosphere, and, for sanitary uses, it 
should be entirely changed by ventilation twice or thrice every 
hour. That is to say 2,000 or even 3,000 cubic feet of air, 
pure and fresh, should be thrown into the room for each person 
occupying it during each hour. This is no fanciful, extravagant, 
or excessive estimate, but it is founded on the results of close 
observation, and of careful analysis. One test of the quality of 
the air after respiration is furnished by the quantity oi carbonic 
acid gas it is found to contain, as this compound is not only 
injurious in itself, but also affords a very practical means of 
estimating other impurities such as organic matters. Pure air 
contains, in every 1,000 parts, oxygen, 209*6 ; nitrogen, 790*0; 
carbonic acid, 0*4, with minute traces of ammonia and organic 
matter, and a little (variable) quantity of moisture. 

Air, to be regarded as pure, should not contain more than 0*4 
parts carbonic acid per 1,000 of air, and it has been very fre- 
quently observed that when this quantity increases to 0*6 per 
1,000 our sense of smell indicates that the air of the room is 
perceptibly tainted. It is obvious that these conditions are by 
no means fulfilled in the case of the majority of mankind. In 
the dwellings of the labouring poor they are scarcely ever so, 
and in the houses of the rich rarely so. No doubt we do some- 
times find them fulfilled in bed-rooms, but hardly ever in sitting 
and in " living " rooms. 

It would be interesting to enquire fully into the various 
modes in which the air is polluted and deteriorated, but the 
limits of this paper will not admit of this ; and it may suffice to 
say it is by combustion and respiration — by sewage emanations 
and from excrementitious matters, and by noxious vapours from 
various trade processes. 

But we may roundly assert that air, even after respiration, is 
changed in the following characters : — Its carbonic acid is 
increased from 0*4 to 0*5 per cent., while its oxygen is reduced 
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by about 8 per cent. Besides, some effete organic matter is 
thrown off by the lungs, and a fine epithelial dust from the 
body. Wherever we have this organic matter, and especially 
when it is combined with water, we must assuredly have putre- 
factive decomposition, which, in its turn, gives rise to various 
volatile compounds which induce a lessened power of resistance 
to the effects of disease. Who has not remarked the sickening, 
foetid, unwholesome smells from low types of the " great un- 
washed," and from his even still more neglected dwelling : and 
who that has realised this smell has not been affected thereby ? 

I append tabulated results of analyses of air under varied 
circumstances, which, read with and by the light of this paper, 
may be found instructive and of some value. 

They are in part my own work, and for the remainder I am 
indebted to my assistant, Mr. Walter Hepworth-Collins, who 
has given long and interested attention to the subject. 
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" EDUCATION BY PROVERB IN SANITARY 
WORK," 

LECTURE TO THE CONGRESS, 

BT 

AuTBED Gabfbnteb, M.D., M.R.O.P. (Lon.), 0.S,S. (Camb.)- 



Thibre are two points in the study of the causes which shorten 
human life, which must strike ail thinkers upon the subjects of 
healthy of disease, and of death. These points may well form 
the commencement of my address to the earnest sanitarians who 
are now assembled in this city of Dublin. 

The first of these points is the sacred feeling which attaches 
to human life, to the spiritual essence by which we live and 
move, and have active existence, and which feeling is instinctive 
in the breasts of all who may be assiuned to have had the 
privilege of a spiritual contact with the Supreme Being ; this 
spiritual essence being a something altogether different to 
that life which belongs to animated nature, exclusive of that 
attached to humanity. 

The second is the carelessness with regard to this same life, 
the indifference with which its extinction is regarded by 
barbarians and uncivilised communities, and also by a portion 
of the civilised world, who ignore the existence of a Supreme 
and Benevolent Architect of the Universe. The more 
uncivilised the race, the less is the respect which is paid to the 
maintenance of human life. There are still nations upon the 
face of the globe, who, when their parents or relations become 
old or labour under any distemper which cannot be cured ; cut 
short their days with a violent hand, in order to be relieved 
from the burden of supporting and tending them : and there are 
yet some countries in which the children are destroyed when 
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not wanted, much as we destroy whelps and kittens in our own 
land. I have even in my own day, in our own native country, 
heard it represented that it would be an advantage to the State, 
to the locality in which they live, and even to the poor creatures 
themselves, if some of the inhabitants of our lunatic asylums, 
our prisons, and our workhouses, could be put to death in some 
painless way, by which their sufferings could be shortened here, 
and the expense which their maintenance entailed upon the 
community altogether avoided. There are also men who boast 
themselves as being among the highest of intellectual beings 
who would deal in a similar manner with the habitual drunkard, 
by placing within his reach as much as he wished to take 
of the poison which destroyed his health, with the object 
of hastening his departure from among us, and so saving the 
State or his personal friends any further trouble and expense 
on his account. These individuals are but evidence ot the 
brotherhood which exists between some of the tribes inhabiting 
the Chinese Empire, or of the interior of America with these 
same intellectual beings among Queen Victoria's subjects, who 
like the barbarians referred to, ignore the sacred character of 
the vital spark, and have no idea of a future state. In this 
part of the world they call themselves philosophers, and style 
the subject a study of the Euthanasia.* But the sacred 
character which attaches to human life is not likely to be 
extinguished among us, and whilst the instinctive feeling which 
belongs to humanity, arising from spiritual contact with a higher 
power, has sway, we are not likely to degenerate to a class of 
low utilitarians or become the supporters of a principle of a 
cynical selfishness. A nation or a class encouraging a feeling 
which diminishes the sacred character attached to human life 
is a degenerate nation or an uncivilised race. This cannot be 
said of either the Celt or Saxon as a race, though some among us 
give utterance to doubtful principles. If there is one thing more 
than another which is uppermost in men's minds in this our day, 
and in our own land, it is as to how disease may be impeded, 
how our children may be preserved to us, and how we may 
attain to a length of days which statistics have told us should 
be ours, but is not. It is only within this present century that 
Society has been made aware of the loss which accrues to the 
community from the premature deaths of immense numbers 
of its atoms : personal interest is brought forward in support 
of humanity, and the welfare of the state is shewn to be also 
in accord with the sacred feeling which protects the life of its 
citizens. Although the people generally had not been aware 

* Meaning an easy departure and niter annihilation. 
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of this loss until very recently, it was well known to wise men 
in all ages, and imputed by them from various motives, either 
to the anger of the Supreme Being, or of those who in the 
more degenerate ages of the worla represented Him in the 
public mind. The tenth plague in Egypt, in which the death of 
a child in every family was the natural result of a disobedience 
to sanitary law, ultimatelv led to the promulgation of the first 
set of sanitary edicts witn which we are intimately acquainted, 
and which were made binding upon the Israelitish people by 
being engrafted upon their religious performances. It is thus 
that the wise men of old were enabled to " save some " by means 
of Proverb or religious dogma, and the sanitary observances 
inculcated by Moses in the wilderness of Sinai were based upon 
his acquaintance with the evils of town life, and the disadvantages 
to the State which a residence in the closely confined cities of 
Egypt had brought upon the Hebrews. The forty years' 
wanderings in the air of the desert purified them from the 
diseases which had debilitated their frames, and which the flesh- 
pots of the valley of the Nile had assisted to cause. The rules 
laid down by Moses, whilst they prohibited a continuance of the 
people in a nomadic life, also prevented those evils from arising 
which were sure otherwise to loUow upon over-crowding and its 
natural consequences in the confined cities of Palestine. Moses 
was well acquainted with the selfishness and with the egotistical 
and mercenary spirit especially belonging to one side of humanity. 
He took measures, therefore, to inculcate sanitary truths ty 
making them into edicts of the State, unalterable by the whims of 
the people, and this led them to be observed as long as the Mosaic 
law was the law of the land. Moses and other wise men of old 
studied human nature; they recognised the difficulties which 
were in the way of establishing healthy action, and pointed out 
to their disciples that health followed upon obedience to certain 
laws. They knew that self-indulgence, sloth, and the love of 
money, were stronger moving powers in the minds of the masses 
than benevolence, than industry, and virtuous abnegation of 
self. The spirit which led Moses to lay down the laws in the 
Mosaic precepts, which are the basis of all sanitary codification, 
led to the popular association of Proverb in sanitary work. 

The same moving spirit caused the priests and priestesses of 
the temples of the gods of the heathens to give utterance to 
sound sanitary directions, veiled in dark sentences, and accom- 
panied with rites and ceremonies tending to exercise the 
imagination, and to lead their devotees to carry out their 
behests in blind obedience, and without thought as to the 
reasons for their orders, or any reference to the God of Nature 
in the work to be done. But being myself an earnest believer 
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in natural law, I understand Nature as being in the words of 
one of our poets, not only in the material and visible world — 

<< In the round ocean, and the living air, 
And the blue sky (but dUo) in the minds of man,* 

and that all actions which take place in the world, all changes 
of matter, and all the results of such, are caused by laws 
implanted by the Divine Architect of the Universe, in im- 
ponderable as well as in material agencies. I believe that the 
former, though invisible and unweighable, are infinitely more 
powerful than the latter. That the material world and 
its inanimate matter is acted upon by the immaterial and the 
spiritual world, through animated nature, in various ways, 
which may be beyond our conception, but which nevertheless 
are according to general laws, and that it is always in accordance 
with a law when disease of any kind appears, and life is taken 
away. 

It is the object of the sanitarian to find out the forces, as 
well as the material agencies, which bring these laws into play, 
especially as regards those forces which influence the health 
of the people, by means of which life is prolonged or shortened, 
and the atoms which go to make up a population increase in 
number or diminish and vanish away. We ask, and we are 
sometimes able to find out in answer to our question, why those 
enormous animals which formerly inhabited the earth ; why the 
megatherium, dinotherium, the mastodon, and the Irish elk 
have departed from amongst us ; and coming nearer to present 
times, we ask why the Astecks are gone, and the Bed Indians 
are likewise becoming extinct, following in the wake of the 
elk and the moa, whilst the Celt and the oaxon are spreading all 
over the world, and showing their superior mental and actively 
constituted bodily powers in every portion of the earth, and 
spreading abroad a knowledge of the sacredness which attaches 
to human life. A belief in natural law, as far as the people 
generally is concerned, is a belief of modem growth, it is one 
of the pillars of sanitary work, the other has sprung out of the 
Christian tenet that we should love our neighbour as ourselves. 
The term supernatural is still considered as a reality by many, 
but it is obsolete and altogether out of date to the sanitarian 
in all things connected with health. If an3rthing arises which 
is new, or rather which is observed now for the first time, or 
which is incomprehensible to him, the sanitarian believes it 
to be the result of some law, the nature of which is at present 
hidden from his intellectual understanding. If it has reterence 
to the health and well-being of the people, he sets himself to 
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solve the mystery, and to find out the bearings of that law 
which has brought about the apparently incomprehensible resalt; 
and whilst acKnowledging that all things which happen are 
the sequences of Natures laws, the sanitarian declines to 
regard anything as supernatural or beyond the power of man, 
to influence, sooner or later, for either good or evil, if means 
are taken to effect the object he has in view. 

For instance, an advanced sanitarian declines to look upon 
disease, or even upon death, as supernatural, and some of us 
dare to assert that death, when caused by disease, is not a 
necessary sequence in man's history. I, as a sanitarian, dare to 
assert that death, as it ordinarily occurs, is a preventable event, 
and that disease need not be the cause of death ; and in effect 
I support the views held by those who uphold a belief in revealed 
religion, that disease is the sequence oi man's degradation and 
fall, and that a restoration to right paths will be followed by the 
removal of its effects, and with its removal the sacred character 
which attaches to human life will be made still more manifest. 

The sanitarian's study is man's mental as well as physical 
state ; he is able to make out the effects which are produced upon 
his material body by immaterial as well as material agencies. 
Both have influenced his actions and his affairs from his first 
appearance on the earth. He finds that the acts of man are 
governed by natural laws ; that they are often the sequences 
of acts which were performed by generations who existed in 
ages long past, and which acts are not ordinarily thought of as 
having been the causes of those results, and no country in the 
world gives such proof of the truth of this adage as this Ireland 
of yours, in whicn population is decreasing and public health at 
a comparatively low ebb, whilst the sacred character which 
belongs to human life is not set at so high a rate by some of its 
inhabitants as it is on the other side of ttie Channel. 

The sanitarian judges by analogy, and knows that the men 
of the present day wiU influence their successors hereafter in a 
similar manner, if corresponding acts are performed by our- 
selves. He can prove this fact by irresistible evidence, based, 
it is true, upon analogy, but the sequence of events, like the 
rising of the sun to-morrow morning, is all but certain. He 
appeals to you to assist him in taking such measures as shall 
prevent similar results in the future, when they may possibly 
produce corresponding evils to man. There is no proverb so 
well established as that of ^* Prevention is better than cure," 
or, as the old Boman expressed it, *' Principiis obsta ;" and to 
it I appeal as one of the bases of my remarl^. 

The sanitarian shows you that whilst a few years ago the 
average age at death of all persons who died in a given period of 
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time in some of our towns was not more than twenty-five years, 
and that some districts in Dublin at this moment show a similar 
rate in the length of life of those living in those districts, whilst 
in others it is thirty-five or forty ; and that which is called, in 
irony. Civilisation or Culture, is partly responsible for the gradnal 
decrease in the length of days of man's life upon earth ; for the 
shortest average lives were in the most crowded, but also the 
most highly civilised cities. We are able to show you now that 
the average age of man at death has risen within the last few years 
to over forty-one (the whole kingdom being considered), whilst 
in some given districts it rises to sixty ; and we assert that this 
increase in the length of life is due to sanitary work : to a 
better knowledge of the causes of disease among the people, and 
the removal of those incidences which belong to a neglected 
poverty. 

We ask, Why should conditions exist in some of the bye- 
streets of Dublin, of London, and of Liverpool, or Glasgow, by 
means of which the average age of those who die there is con- 
siderably less than thirty, whilst the instances in which life has 
been prolonged to 1 00 are numerous even in Ireland itself ! The 
sanitarian asks, If Biddy Sullivan could live till after her ninety- 
ninth birthday, whjr should not the same result happen to eveiy 
other peraon bom in Ireland ? Every sound seed produced by 
a given plant can be cultivated and made to produce another 
of the same kind if proper measures are taken to bring about 
the object in view ; it is only a barbarian plan which leads to 
a so-called survival of the fittest. The sanitarian asserts that 
Bridget Sullivan did not die, in the ordinary sense of the 
term, from disease. There was no apparent disease in her 
frame ; there was evidence of age, which showed itself in the 
white hairs, the dim sight, the nardness of hearing, and the 
want of taste, which came on in the last few months of her 
life, like changes of colour which take place as a cornfield 
approaches the time of harvest; but those conditions arose 
from failure to carry out certain attributes which belonged to 
the material body. They were not attended by pain, and when 
life ceased to be, Biddy Sullivan shuffled off the mortal coil, and 
joined the majority without suffering a pang of any kind. I 
have in my time watched many and many a death-bed, and in 
the fact of death itself, as separated from the disease which has 
brought on the premature ending to mortal life, I am satisfied 
that pain is not and need not be a part of the process. There 
is no more pain in dying than in being bom mto the world ; 
uneasiness connected with spinal actions there may be, but pain 
is no part of the process. " I am in no pain," has been the 
answer to my question hours before the end has come: the 
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departare has taken place, the separation of sool from body has 
been effected without a pang of any kind. Pain is a consequence 
of disease. The end of mortal life on earth will come, but 
disease need not be its precursor, and death therefore need not 
be regarded as painful if disease is prevented. Bodily pain is 
the evidence of some abnormal action which is interfering with 
the ordinary course of nature ; it is a danger-signal exhibited 
by the nervous system to show to the owner Chat some law 
has been transgressed, and some change effected in the 
nerve battery which regulates organic life, which has led to 
changes not consistent with health and freedom from suffering. 
Pain is the manifestation of a warning on the part of organic 
life which should cause the sufferer to alter some course of 
proceeding tending to set up mischief, or it is the necessary 
sequence of things in a return to a right and healthy path. 

It is the object of the sanitarian to brin^ about conditions 
which diminish the frequency of early death, which assist to 
remove bodily pain from the list of human gievances, and to 
pave the way tor that time when every person born into the 
world will enjoy his birthright without having it curtailed by 
the acts of other people. Every child bom into the world has 
a right to live to the natural end of his mortal life, and, what- 
ever is taken away from that 100 years which is his birthright, 
is so much fraud upon him ; and is so much enjoyment upon 
earth of which he has been robbed. The development which 
should be the result of that enjoyment has been prevented, and 
his hopes of a future and a brighter world possibly taken away, 
or if his sojourn is attended with suffering here, the pain endured 
is so much of the fire of affliction which helps to purify the 
spiritual being and prepare it for that brighter world beyond 
tne grave. A just and benevolent Maker will no doubt rectify 
this in some way bevond our ken, but the fact is there. That 
length of life which was attainable by Biddy Sullivan, viz., 
close upon a century, is the birthright of all of us. We do not 
attain to it because our forefathers did that which was right in 
their own eyes, without reference to the effect of their actions 
upon their descendants, as well as upon those around them : or 
our neighbours, or we ourselves, do acts inconsistent with its 
continuance. We should not forget that our forefathers were 
ignorant of the influence their conduct would have upon their 
descendants. 

** Salus Populi suprema lex," is a very old proverb in the 
cause of sanitation. It was a Soman saying when the 
Commonwealth was the first thought of the true statesmen 
of that old Republic, when a few great men cared for 
their country more than for their own pockets, and preferred 
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its welfare to that of their own comfort; but the teachings 
of the proverb have had until quite recently but little force 
in the larger part of the United Kingdom, and certainly 
less in Ireland than across the Channel. That proverb in later 
times, however, has been more often used for purposes of per- 
secution than for the public benefit, and anv good effects which 
it might have had have been much more than counteracted by 
others which have shortened life and propagated disease, but 
which, curiously enough, in the abstract are looked upon from 
very mistaken ideas, as essentials to the Magna Charta of 
liberty. ** A man's own house is his castle," and ** Every man 
has a right to do what he likes with his own." These un- 
patriotic proverbs, taken in a practical sense, have injured 
man's constitution and damaged the frame-work upon which 
man's body has been built, by being applied to his own pur- 
poses by the ignorant, the designing, the selfish, the vicious, 
the miserly, and the indolent. . Instead of being applied as 
protections against evil, they are opposed to true patriotism 
and the general welfare of the people, they have teen used 
for the manufacture of evil, ana the multiplication of foci 
from which disease has been spread, and life taken away from 
its owners ; they are therefore quite antagonistic to the sacred 
feeling which ought to belong to human existence. They have 
shortened man's life, have weakened his intellect, have diminished 
his muscular power, and have sometimes caused his descendants 
to throw themselves under the Juggernaut car of an imaginary 
destiny, as if there was no escape from its consequences, no 
help for unhappy mortals from the sufferings of disease or the 
pains of the consequent death. The disciple of sanitary law has 
a better knowledge, he knows that man s destiny as to disease 
is to some extent in his own hands, unless his system has been 
tampered with by acts of his ancestors or the laches of himself 
or of his neighbour, or neglect of the State, in which cases 
he is somewhat hampered by mortgages which will have to be 
paid off by himself and his descendants. Notwithstanding this 
the sanitarian sees in the dim distance the realization of his 
hones, and with the Prophet Isaiah he believes that the days 
will come when *' There shall be no more an infant of days, nor 
an old man that has not filled his days, for the child shall die a 
hundred years old." (Chap. 65, v. 20.) But **that the sinner 
being a hundred years old shall be accursed." Clearly showing 
that health would come before imiversal Godliness. He sees an 
actual felicity in sanitation, as expressed by my predecessor in 
the address which he gave to the Congress at Glasgow, and 
which felicity may be looked upon as super-natural by the 
unlearned. The sanitarian sees the time when the knowledge of 
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the sequence of God's laws shall be spread broadcast throughout 
the world, so that the consequences of a man's acts shall oe as 
visible to himself and his friends as they are even now to the 
pathologist and the physician ; and seeing the effect of those 
acts upon the frames of other men, he shall be careful to avoid 
corresponding effects by not committing the mistakes which 
may have led to their production in himself, in his descendants, 
or in his neighbours : for heredity in disease, or a deficiency in 
muscular ana mental power is as certain to accrue to men as it 
is found to among the lower animals of creation as regards 
form and other attributes. It may be in the early future, it 
will be some day, that persons will become ashamed of having 
to acknowledge themselves to be the subject of diseases, which 
instead of, as now, exciting sympathy and condolence will 
be looked upon as blots upon the family scutcheon, and as such 
to be got rid of or hidden out of sight, and certainlv not to be 
flaunted in the face of a more discerning world than is the 
present in matters of health. Men will then look out for their 
ufe-long companions from among those who are possessed of 
rude health, who belong to stocks enjoying long life, and from 
among the intellectually superior, from those with a pure blood 
and free from hereditary taint, such possessions being of more 
value than money or position, or even an evanescent beauty, 
a highly-strung temperament, or an hysterical sensitiveness, 
which is but too often the evidence of an inheritance from a 

{rourmand, a drunkard, or a vicious man. We ought to look 
orward with pardonable desire to the time when defects in bodily 
health will be remedied, not as a man with one leg naturally 
remedies his defect by taking to a wooden one, but by using 
measures which shall remove the defect itself, and education of 
the young will then be on developmental principles. We find, in 
my own profession, a number of practitioners who fail to see this 
necessity, when they provide substitutes for a defective faculty 
in the young and growing youth, instead of rightly cultivating 
that defective faculty and bringing out its hitherto dormant 
powers. Spectacles to growing children, straps of all kinds in 
dress, high-heeled boots, and tightlv-fitting corsets, will be sent 
to limbo, and foolish young people not allowed to go on in 
wrong lines. 

I have used the term destiny with a motive. It is a term which 
has influenced millions who have surrendered themselves to its 
sway, and allowed themselves to be unresistingly carried on by 
the ever moving stream of time. They have oeen ignorant of 
the fact, or they have forgotten that the laws which govern 
matter can be directed by the will of man, and that the order 
of those laws can be changed by the power of that wilL It has 
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been for^tten that the will of man is in his own power so long 
as he holds the reins, but that if he surrenders those reins to 
others or throws them away because the exertion of that power 
is a trouble to him, because it is easier to go with the stream 
** as one sheep follows another," and " one fool makes many,** 
he becomes tne slave of a myth, and helps to add to the evil 
which is in the world, instead of resisting that evil and doing 
good to his own generation. This is especially the type of the 
hysterical development of the present day, and which is sadly 
on the increase, being the inheritance which comes to us from 
the whie bibbers of former times. If a man has a stone in his 
hand he can throw it, or not throw it, at some object as he 
pleases, but, having thrown it, the matter obeys the immutable 
laws which belong to matter, directed, it mav be, by the will 
of man to some object, but, having left his guiding power, is no 
longer under his control, and may be deflected from the path 
which he intended it to take, and ricochet from the straight 
line, and strike a friend, or even like the boomerang return and 
injure him who threw it. And as we read in the Talisman — 

'' A rusted nail placed near the faithful compass 
Will swing it from the truth, and wreck the argosy." 

The sanitarian believes that he can, by using right means — 

" Turn the stream of Destiny," 
and 

" Break the chain of strong necessity,*' 

(which, as Spencer expresses it) — 

"Fast is tied to Jove's eternal seat." — (Fairy Queen,) 

The sanitarian does not believe in the permanence of heredi- 
tanr evils. 

It is not my intention to stay long in the distant past, or 
wander away in the cloudlands of psychological study, but I 
want you to bear with me whilst I glance at the time when 
knowledge belonged to the few, when the tendency of the 
human race in civilised life was to become depreciated in value 
by ease and luxurious habit, by gluttony and other kinds of 
self indulgence, scarcely counteracted by the survival of the 
fittest ; when writing was not general, and tradition was the prin- 
cipal mode of transmitting knowledge from one generation to 
another. Perfect man had become a transgressor, and had let 
evil influences affect his frame. Those men who were more 
completely developed, and were wiser than their fellows, marked 
the effect of the unknown and worked upon the fears of the 
weaker sort, and imputed the sequences of nature's laws to the 
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supernatural, as if caused by the anger of the gods. They 
assumed a power to intercede for the offenders, and even to 
turn aside " the bolt of Jupiter." Knowledge regarding the true 
nature of the Supreme Being was limited to few, and those few 
often used their knowledge for their own benefit. The fears 
of the people were used for the purpose of turning that know- 
ledge to profit. As a semi-civilization again became established 
and a tneologj developed, the oracles of the gods became 
powerful agencies for tne dispersion of dogma both true and 
false. Sometimes dogma was used for the promulgation of 
beneficial principles. This was the case when despotic power was 
in the hands of benevolent men, but, too often, despotism was 
simply a means whereby the masters of the place held power over 
the people, and it was only when a truly wise and good man like 
Solon or Moses was in the seat of power that advantage accrued 
to the people themselves instead oi being used for the benefit of 
the few. Sometimes it happened that wise men studied the 
weaknesses of the people, and used those weaknesses for the 
purpose of inculcating right principles, a custom not uncommon 
among statesmen in our own days. Faith in the supernatural 
among the masses enabled them to do this by means of proverb. 
The promulgation of edicts took the form of religious dogma, 
and their authors worked upon either the fears or the faith of the 
people. These attempts to influence them were often made in 
times when pestilence was at work, and men's minds upset by the 
dread of an unknown future. Learned and benevolent men 
wished to bring them back to be infiuenced by those physical laws, 
the effects of which were altogether unknown to the masses. 
Dangerous and rapidly fatal diseases tended to strengthen the 
power of superstition among them. There was a good side in 
the means taken, but it haa an evil tendency, and it was to that 
which Buckle refers in his History of Civilization, where he 
says " The real mischief was that it engendered in the mind, 
associations which made the imagination predominate over the 
understanding, which infused into the people a spirit of 
reverence instead of a spirit of enquiry, and which encouraged 
a disposition to neglect the investigation of natural causes, and 
ascribe events to the operation of supernatural ones." (Hist, 
of Civiliz. Vol. I, fol. 115). 

The effect of this mischief is well expressed by the Israelitish 
proverb referred to by the prophet Ezekiel, ** l^he fathers have 
eaten sour grapes, ancf the children's teeth are set on ed^ " (chap. 
18, V. 2). Li this proverb we have a distinct reference to 
hereditary tendencies, and to results which require much hard 
work to reverse ; it applies to ourselves as well as to the antient 
inhabitants of Palestine, and hereditary tendencies are some of 
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the most diiBcult problems which the sanatarian has to deal 
with. I want to impress this fact upon the minds of my hearers, 
and to point out that whilst cholera and fever, smallpox and 
scarlatina, diphtheria and erysipelas are undoubtedly immediately 

Ereventable diseases, yet prevention is not limited to those classes^ 
ut that insanity, tuberculous diseases such as consumption and 
scrofula, cancer, hysteria, and deformity of body and even of mind, 
as shown by passionate and vicious conduct, are also equally 
preventable, if we did but know how to proceed in order to stay 
their incidence. It was about this time that the real father of 
physic, and, I may say also of preventive medicine, made his 
appearance in the world, though it is only in recent years that we 
have realised how much was understood by Moses in this direc- 
tion. Hippocrates owed his knowledge of physic in a great 
measure to reading the tablets which were put up in the temples 
of the gods. These tablets contained accounts of diseases from 
the effects of which certain individuals had recovered, and also 
an account of the means whereby the recovery had been pro- 
moted. Hippocrates lived about 600 years before the Christian 
Era, he is said to have died in his 100th year. He was a grand 
writer. The chapter upon the diet of healthy people may 
almost be taken as a string of proverbs, and, as such, was com- 
mitted to memory and observed by his disciples ; whilst the 
aphorisms which he formulated as to the conduct and treatment 
of diseases are considered to be, in many instances, distinctly 
true, even at the present day. 

The aphorisms have been called a collection of oracles, and 
no doubt they did much to enable physicians to recognize the 
nature, and to prognosticate the result in a variety of diseases, 
and to keep alive some medical information through the dark 
ages which succeeded the dispersion of the Jews. 

He begins by stating that ^' life is short, that art is long, 
opportunity fleeting, experience uncertain, and judgment 
difficult.'' He says also that a physician must cultivate 
philosophy if he is to succeed in his work, and he concludes that 
a physician who is a philosopher is equal to a god. 

If we look into the oracular utterances which came from 
Delphi and other acknowledged fountains of supposed wisdom, 
we catch glimpses of these truths. Men did things which they 
were ordered to do by the oracles for the purpose of having 
themselves or their relations cured of their diseases — things 
which they would not have done if they had been advised to do 
them by their local physicians. The onier to go and wash seven 
times in Jordan was, and is, usually too simple an instruction, 
unless it is accx)mpanied by some mysterious utterances or some 
cabalistic performances which have an action upon the minds 
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of those who are subjected to the effects. Simplicity was not 
believed and was not understood, and the most ancient proverbs 
or edicts with which we are acquainted were those which were 
made into religious observances. Those edicts which relate to 
sanitary law, and which were promulgated by Moses, are 
wonderful evidences of his clear insight into the causes of 
disease ; the method by which infectious complaints were to be 
eradicated cannot be much improved upon by the arrangements 
recommended even by the intelligence of the present day, for 
they consisted of ventilation, of washing, of disinfectiou, and 
cremation. By making those performances into articles of faith, 
he was using a power to obtain his object, which was more 
likelv to be effectual than any other then possible plan. 

The travels of the Children of Israel in the wilderness furnish 
several instances of sanitary operations which have not been 
always put in their true light. We read that the Israelites 
could not drink the waters of Marah because they were bitter. 
Those waters were sweetened by the. use of the branch of a tree 
growing in the neighbourhood. This action, which foreshadowed 
tne custom of tea^drinking, is rightly made into a miracle in 
these later days. It pointed out a way by which water may be 
purified from its noxious Qualities by infusing certain ingredients 
mto it.' It is a consolation to the tea-drinker of the present 
day that he not only takes for his usual diet " the cup which 
cheers and not inebriates/' but he also takes into his internal 
economv a water which in all probability has been deprived of 
all noxious in^edients of the organic variety which it might 
contain when delivered to the housewife. Tea-drinking is a 
great preservative against cholera and fever. All the classes 
of disease which is spread by living germs or microbes in potable 
water, are removea : boiling it and then pouring it upon a 
material containing tannin is pretty certain to remove all evil 
from it which can set up infectious disease — ^f or what the boiling 
does not effect the tannin will, and our tea-drinking friends need 
not be frightened by the onslaught of any who may happen to 
be put forward by a certain trading interest, and who at this pre- 
sent day are loudly crying out, " Great is Diana of the Ephesians." 

Another custom which had its origin in Arabia and £gypt, 
and which was instituted by Moses as an edict to be religiously 
observed, was the burning of incense. They offei-ed to God a 
part of that which they held to be most precious, and at the 
same time fumigated the wearing apparel of the worshippers, 
and to some extent the air itself, and by so doing diminished 
the chances of the evil likely to arise from tne crowded 
assemblies, which were then neld at stated times, for the 
purposes of religious worship. Plutarch mentions that the 
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Egyptians offered incense to the sun ; resin in the mornings 
myrrh at noon, and a compound called kypi at sunsets Moses, 
probably knowing the beneficial results which followed this cere- 
mony, and having observed that illness resulted when it was not 
performed, when ne resided in Egjrpt, made it a part of Hebrew 
worship, and thus secured its performance whenever relimous 
ceremonies were undertaken, its continuance in the middle 
ages by the Christian churches was a necessity of the times, 
and assisted to produce a certain amount of ozonised atmo- 
sphere which diminished the chance of the spread of infection 
among the assembled worshippers. This was done in a pleasant 
manner ; it covered up a noisome smell by one more agreeable. 
The old proverb hath it " that the smell of garlic takes away 
the smell of dunghills," so in the end assisted to promote the 
ventilation of stinking apartments, by which all kinds of 
mischief were lessened in amount, ana the epidemics of the 
middle ages diminished in frequency and in intensity. A great 
evil was lessened by a simple plan, which, as a religious cere- 
mony was sure to be performed^ but which as a sanitary 
precaution would have had no chance of obser\'ance when 
infectious disease was not pi'esent. Yet the time to prevent 
disease is before it is grown up in intensity. The destruction 
of the first germ or seed is of the greatest possible importance, 
and incensing therefore was, in the middle ages, a necessary 
precaution for the safety of the priests even more than for that 
of the people. There is a proverb well known to the gardener, 
which especially applies to sanitary work of this kind, viz., 
" One year's seeding, seven years' weeding." This proverb is 
a true expression of the evils of allowing a single case of 
infectious disease to grow up among the people. Illustrating 
great things by a reference to small ones, I would point out to 
all here the great importance of early intimation being afforded 
of the presence of infectious disease in the homes of the poor, 
so that incensing may be performed at the right time, and by 
the right people. A single case attacked with vigour, by 
incenses and other agencies, which ought to be immediately 
available among the people, may be the means of preventing 
the spread of a serious epidemic, just as a single weed rooted 
up by the gardener, before seed time, saves him work of the 
same kind for seven years to come. 

Incensing may, or may not, be carried on in our sacred ser- 
vices, but it must be done immediately in all cases of infectious 
disease by the local authority, and I urge the people of Dublin, 
therefore, to see that it be carried out. By incensing you will 
quite understand that I mean disinfecting the air and apparel 
by a judicious use of proper disinfectants. 
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You have an organisation in Dublin which is capable of 
good work in this durection. The Dublin Sanitaiy Association, 
with scarcely 200 members, althougb it is in a city of 250,000 
people, has for the past twelve years been at work in trying to 
popularise sanitary truths, with a moderate amount of support : 
let me urge upon you to help it and all similar societies. 
Shakespeare says truly — 

*' The web of our life is of a mingled yam. 
Good and ill together." 

-^(AlTs WeU that Ends WeU, Act iv., Sc. 3.) 

No one here present knows how soon he may be stricken down 
by mischief from one of the bye courts of Dublin which that 
Society might have prevented, if all those able to do it had 
joined its ranks, and given support to its organisation. You 
may have confidence in its working ; with but small means it has 
already done much good. Help it by assisting to create a true 
public opinion upon sanitary matters in general, and thereby to 
save many lives and increase the welfare of the community. 

Perhaps the most remarkable of all ancient proverbs are those 
which refer to strong drink. Moses forbade its use when the 
priests went into the House of God, and he states, when charg- 
ing the Israelites before he left them, that they had not tasted 
wine or strong drink for forty years ; and he commends them for 
their abstinence ; though it is quite clear from other parts of the 
context that he did not regard the use of wine as a sin, for those 
who wished to indulge in the lurury. He did not prohibit it 
altogether, except to certain persons and at certain times. The 
Rechabites were commended, in the days of the Prophet Isaiah, 
more because they had kept their father's conrniandment, than 
simply for their abstinence. The wise are warned against its 
use in the Book of Proverbs, and its effects are very clearly put 
before the readers of that wonderful string of reflections and 
sage counsels, by one who evidently knew all about its effects. 

It is, however, not until the days of Mahomet that we meet 
with a general acceptance of abstinence from wine and strong 
drink by great masses of people. I have very little doubt 
myself but that Mahomet's wonderful career was much in- 
fluenced by his temperance maxims. By making abstinence 
from wine and strong drink a part of his religious tenets he was 

fiving a proof of his intellectual superiority over those around 
im, and laying the foundation for his future greatness. 
He had observed the helplessness of men when in their cups, 
and the weakness of their mental power the day after a debauch. 
He determined to strike a blow at such mental degradation by 
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making the condition an impossible one among his lieutenants 
and devotees. In consequence of the dogma of abstinence, he 
and his followers became the superiors of the hordes of Arabia 
and eventually a terror to the more civilized but less tem- 
perate nations of the '' Tov ovpayov," or Roman world. Mahomet, 
with his faith in one God, whom he regarded as a Being 
supreme, benevolent, and just, and having the dogma of total 
abstinence on his shield, was able to change the face of the moral 
world, and do much to purify it from the degradation into 
which it had fallen in the sixth and seventh centuries, in conse- 
quence of the luxury, the vice, and the intemperance, of a so- 
called civilisation. If he had abjured the use of the sword, 
if he had stuck to his articles of faith, and not done evil 
in order that good might come, and had not forced his views 
upon the people by the pouring out of human blood, if he had 
insisted upon the sacredness of human life under sdl circum- 
stances, Mahommedanism might have been one of the greatest 
blessings the world had ever possessed, and it would have pre- 
OTepared the way for Christianity in a most effectual manner. 
Cleanliness was a part of the Prophet's creed, and to this day 
it is observed, in a way, by the sons of Islam, though unfortu- 
nately it is not associated with a belief in infection. The habit 
of cleanliness is said even by Christians to be next to Godliness, 
though dreadfully forgotten even in Christian Schools and 
among Christian Conmiunities ; but we may be certain that no 
creed, no dogma, either religious or political, which does not 
inculcate the sacredness of human life, can long continue in the 
future to hold the mastery over the minds of men. 

No other country or people, except Mahomedan races, have 
taken abstinence as one of their tenets until the days of Father 
Mathew. If either Celt or Saxon, or both, had done it, if the 
colonising power which belongs to both, had been strengthened by 
Mahomet s tenet of sobriety, whata different world we should have 
around us ! The bitter cries which go up from the banks of the 
Thames, the Clyde and the Liffey, and from a greater part of this 
beautiful island, as well as from all parts of tne world to which 
the trade of the United Kingdom extends, would have been shorn 
of much of their bitterness and intensity. Father Mathew's 
work was defective, and therefore evanescent, for it was mis- 
understood. He clearly enough put before the people that it 
was the drink which led men to do wrong, it was the drink 
which led men to starve their families, ana ruin their health, 
and pour out their blood upon the earth ; but it was not the 
detestation of their crimes which caused men to be abstainers, 
but because it led men to miss their mark, as was said when a 
total abstinence lecturer was asking an Irish audience as to the 
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evils which the drink had done. ^' It led men/' said the lecturer, 
*^ to shoot at their landlords/' and, said a voice in the crowd, 
*^to miss 'em/' it was not the disgust for the degradation caused 
by drink which led to Father Mathew's temporary success, but it 
was a desire to save money, which was used for other and unsatis- 
factory purposes, and as a consequence the movement has not 
been permanent^ Is it not time to resuscitate Father Mathew's 
noble work upon a (inner basis, viz., one connected with the 
sacred character of human life t and to prevent that reflection, 
disgraceful to him who wrote it, which appeared the other dav 
in the London Timesy " That people generally would think it 
better tbat an Irishman should be admcted to whiskv even in 
excess than that he should be skilful and successful m taking 
aim at a landlord from behind a hed^." 

There is another sanitary work mtimately connected with 
religious tenet, which I cannot pass by without referring to, 
viz., that of ** fasting." Those were clear-headed observant men 
who instituted a fish dinner on Friday. The daily use of meat 
has its disadvantages, and sets up evils of a serious kind con- 
nected with gluttony, which the fathers of the Roman Catholic 
Church turned to good account when they made abstinence 
from meat on Friday a part of their religious duty. Fresh fish 
contains much of that material which renovates nerve matter, 
and assists to prevent it» decay, whilst an interval of rest from 
strong meat enables the brain to become clearer for its Sunday 
work by giving time to the blood to be purified from excess of 
nitrogenous food. All honour to those men who used their 
knomedge to such good and such unselfish purposes. If all 
dogma had such foundations it would have been much better 
for the interests of the human race. But, at the present day 
(as well as in former times), it is too often used for selfish 
purposes, and for personal aggrandisement. Sanitarv know- 
ledge, however, is forcing itself upon the attention of all parties 
in the state, politicians are ready to take hold of it and use 
its arguments in their favour, if it will secure them a few votes 
at a given election ; but as soon as the candidate obtains a seat 
in the House of Commons, or in any other elected body, the 
majority of sanitary reformers forget their pledges, and allow 
the evils which they promised to eradicate to go on eating into 
the vitals of the people. 

Can we not do something to change this plan ? Is it not time 
for politicians to shake hands over the measures which are 
called for, by sanitarians because they influence the health of 
the people ? Why should not such measures be taken out of 
the range of politics, and put before the House and our town 
councils as non-political measures, to be judged upon their 
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merits t Why should not Sanitary Bills be backed by the 
names of men on both sides of the House, although they are 
Government measures I Departmental Bills of this kind ought 
not to be impeded, blocked, or thrown out, simply because they 
have been introduced by a Liberal or a Conservative Secretary 
of State, as the case may be. The unpatriotic conduct of 
political men is much to be deplored, for it appears to those who 
watch the game from an unpolitical standpoint that place is of 
more importance than progress, and measures which are good in 
themselves must be opposed because they are brought in by the 
Government of the day. Ireland has suffered more for this 
action than has either of the sister countries, and the effrontery 
with which both political parties have been bidding in past 
years for the Irish vote, by pretending to be benevolent, has 
been most marked in offering to do something for Ireland, 
when they ought to have insisted upon the work, if it was 
necessary, being done by Ireland herself. This conduct has 
assisted to breed up a pauperised class, just as it has always 
done on the other side of the water, in those towns which have 
been cursed by a mistaken benevolence, which has so reduced a 
portion of the population as to lead them to be unable to 
assist themselves. Benevolence misapplied, as all political 
benevolence is sure to be, ruins theindependenceof apeople,and 
tends to destroy that self-respect which can alone raise a nation 
to her proper place in the universe. Can we hope for much 
improvement in the health and morals of the people, either here 
or across the Channel, whilst such a plan is in the ascendant ? 

I am not arguing in favour of compulsion in sanitary work, I 
mean of governmental compulsion. I do not believe in the use of 
force for such purposes by a paternal government ; but I would 
urge that whilst regarding " every man*s house as his castle," in 
which he may do as he hkes with himself, he has no right to 
crowd it up with inmates in excess of its capacity. There are 
limits in the power of so many cubic feet of air to sustain 
life in good health. When a man asserts his right to cram his 
house with too many occupants, the local authority, that is, your 
representatives on your local council, should be able and willing 
to set the proverb aside, and say to that man, you may smother 
yourself it you like, but you shall not smother your wife and 
family ; you shall not decoy your neighbour in as a lodger, and 
deprive him of his health, and his country of his value as an 
operative 1 Overcrowding is at work in Dublin as well as else- 
where, and the great mortality which arises from this cause is 
produced by the desire to get rich at the expense of the life blood 
of the nation. No one can read the report of our President and 
his colleague regarding the sewerage and drainage of Dublin 
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Without being satisfied of its truth. "There is more money 
got by ill means than by good acts;'' but the heaping to- 
gether of money by men who crowd their hovels or their 
acres with more of their fellow creatures than the area can 
fairly accommodate, is one of the most debasing and brutal 
kinds of money getting, which should be put aown by the 
strong arm of the law, put in force by public opinion. 
The municipal council chamber should vie with Imperial 
authority in crushing this canker, which strikes at the 
vitals of the commonwealth ; and it becomes the duty of the 
State to see that the houses provided for the poor are not 
overcrowded, and are not imperfectly ventilated, that they can 
be kept clean and are well provided with that important 
necessary of life, pure water, and that waste and impurity can 
be rapidly removed from among the occupants. By its being the 
duty of the State, I mean the duty of the local authority armed 
with power conferred by the Imperial Government. Is Dublin 
doing her dutv in this respect, are the inhabitants of this great 
city alive to the fact that the expenditure of money by the local 
authority will be repaid to them tenfold in the better health of 
her people ? *^ There is that scattereth and yet increaseth, and 
there is that which withholdeth more than is meet, but it tendeth 
to poverty." (Prov. XI., v. 24). I have gladly learnt since I 
have been in Dublin that she is awakening to her responsi- 
bilities in this direction. 

I wish I could have this proverb written in letters of gold in 
every coxmcil chamber in the kingdom, it ought to be oefore 
every man aspiring to be an alderman or councillor in every 
corporation, and as much in Dublin as anywhere else. With a 
death rate of 28 or 29 in the 1,000 it is evident to every 
sanitary reformer that someone is responsible " for withholding 
more than is meet " in this place. 

The working men of Dublin are a power, here they can elect 
a majority of the representatives in the Council Do they know 
what is meant by a death-rate ? The town I reside in used to 
have a death-rate of 26 in the 1,000, it is now 16. That is, 
the lives of ten persons out of every 1,000 are preserved to 
their relatives who would, but for sanitary expenditure by the 
local authority and by private persons, be numbered with the 
majority every year. Let us suppose that the death-rate of 
Dublin were reduced from 28 to 16, it would mean that the 
funerals in the course of the year would be diminished by more 
than 3,000, a serious matter for the undertakers, still a trifle 
worth preventing. But it would also mean much more than 
this, for every death there are twenty cases of sickness, and if 
there are 3,000 fewer deaths, there would also be 60,000 fewer 
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cases of sickness among the people every year. Let me ask 
the members of the benefit societies who happen to be present 
whether they can realise this fact, whether they can understand 
that for every death prevented there are twenty cases of 
sickness also prevented. Let us suppose that 20,000 of the 
working men of Dublin belong to benefit societies. They have 
to pav in weekly or monthly payments sufficient to provide for 
a sick fund ; the greater the sickness, the more they have to 
provide from their earnings to meet it. If sickness is 
permanently reduced they wul be able to permanently reduce 
their payments on this account. The 20,000 members will at 
present death-rates average at least ten days illness for each 
member in every year. If you diminish the death-rate you will 
also diminish the sick pay, (which has to be provided) and reduce 
it to an average of six days per year. If you bring it down to 
be eaual to that of the town in which I reside, your 20,000 
members will be saved from having to provide for 80,000 sick 
days' pay in each year. They will also have in their pockets 
the wages which they will have been able to earn in work, 
instead of the half-pay which sick-pay provides, and they will 
not have had to contribute so many levies for the extra funerals 
which the higher death-rate has levied upon them. I have 
quoted figures which vary in different years and at different 
seasons, and the deductions drawn from these figures will vary, 
but it is the principle I wish to inculcate and not to be mathe- 
matically correct. I am told also that benefit societies do not 
exist to any extent in Dublin. I can only say I am sorry for it. 

Let me ask the working men now present if the proverb I 
have quoted is not one specially intended for their benefit, and 
that for their own sakes, as well as for that of their wives and 
families, they should take care to send men into the municipal 
council who will not be afraid of expenditure which is likely to 
be of the kind *' that scattereth and yet increaseth.*' 

That they should consider these local questions as of far 
greater importance than those political Questions which but too 
often lead men to elect representatives oecause they belong to 
a particular political party, instead of being wise and thoughtful 
sanitary reformers, l^arty politics ought not to enter into the 
consideration of our local representatives, and any council 
elected on such lines will not be the best council for sanitary 
work. 

Ask those who wish to represent you if they will take 
measures to prevent overcrowding among you ; if they will take 
care that every house is provided with a supply of pure water 
at the lowest possible cost, or at the cost of the owner, and that 
there are houses which are fit for the poor to live in ; if they 
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will take care that waste and refuse be removed from your 
midst before it has time to set up mischiefs, similar to 
those which are now making themselves felt in the stinking 
towns of Southern France and Italy ; ask them to insist upon 
the LifiFey being restored to its pristine character, and not leave 
it any longer to be a '' cloaca maxina^^^ a great sewer, and as 
such a disgrace to the fairest city in the kingdom. It is curious 
to my mind to see how carefully some of our public men — local 
as well as imperial — seem to be wise in their own eyes, and yet 
fail to see that they are like the foolish virgins oiF Scripture, 
though the inference will force itself upon the mind of the 
thoughtful man that they only represent the public ideas. We 
are sending all over the world for phosphates and artificial 
manures, we are paying almost famine prices for meat and milk, 
whilst the very materials which should be turned into those 
articles are sent into the sea as food for fishes (which we don't 
catch, or, if they are caught, are not consumed), or are used for 
impeding the navigation into the docks and harbours of our 
great cities, or poisoning the inhabitants of our inland towns, or 
are destroyed as valueless. This observation applies to Glasgow, 
to Belfast, and to London as well as to Dubhn. The town in 
which I reside does differently ; the sewage is not sent into the 
sea, but it is returned to the land, as all sewage ought to be ; it 
benefits the nation by growing green crops. Every acre under 
sewage cultivation can grow five times as much herbage as it did 
before it was so cultivated. There is five times as much meat 
and milk raised on that land as formerly used to be the case, and 
by so much hais the tendency to meat famine been reduced. 

If all the sewage of London had been treated in a similar 
way, sixty thousand head of cattle might have been raised and 
fed each year in addition to our usual home stock. This 
addition would have made us by so much the less depen- 
dent upon foreigners for our meat supply, and have made 
a larger market for the young stock of the sister country. The 
inhabitants of London prefer to throw their refuse mto the 
river Thames, to poison their neighbours lower down the 
stream, to damage their harbour, ana so prepare for the time 
when the shipping trade of London will become impossible. 
The question is raised by narrow utilitarians as to whether 
sewage utilisation will pay. Patentees and company mongers 
join the cry, and prevent the progress of this great work. 

I have so often urged that it is not a question as to the 
payment for this or that particular year, or this or that 
particular outlay, but that in the end a national benefit results 
which will pay ten times over more handsomely than it is 
possible for the river Thames or the Liffey to do by being 
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transformed into an immense sewer. Sewage irrigation has 
outlived the outcry made against it that it was a sanitary- 
danger ; it has been shown most conclusively that it is perfectly 
free from such evil. It has been shown that the produce from 
it can vie with any produce as to its goodness and commercial 
value, and that wherever there are people to produce sewage, 
there is a market for that produce. More than 100,000,000 
gallons of water are daily abstracted from the collecting 
grounds of the Upper Thames ; they are used in washing the 
people and flushing away their refuse into the drains of London, 
and are then, with the collected mass of filth, sent down to 
Crossness and Barking to poison the lower reaches of the river, 
and gradually produce a state of things which will make 
the future sanitary history of that river somewhat similar to 
that which now belongs to the Pontine Marshes or the Deltas 
of the great rivera or India, whilst the bed of the Thames 
above the metropolis is being deprived of its proper water from 
the deep springs which ought to supply it. 

It is now a question of money, but in the end it will be a 
question of vital importance to London. It is one which has 
no political significance like a Turkish or an Egyptian loan, 
and there is no palm oil belonging to its promotion. The 
100,000,000 gallons of water fouled by the filth of London 
ought to be returned to the land from whence the water came, 
and ought to be again filtered through the Chalk Hills, the 
Woking and other sand beds, or the barren acres of Surrey, 
Hants, ^erks, and Oxfordshire, by which tens of thousands of 
cattle might be nourished, and millions of gallons of milk 
provided ror the teeming population of the great metropolis of 
the Empire, and so render them less liable to the incidence of 
that meat famine which will come whenever the foreign markets 
are closed to our merchants and shippers. Those acres are not 
now worth os. per annum. If they were supplied with the 
sewage of London, they would be agriculturally worth at least 
£5 per annum, but an " Englishman s house is his castle ; " his 
country may want meat and milk, but it must not grow these 
articles near to his broad acres, though it contains his country- 
men's diet, and may be the means of saving them from the 
chances of starvation in some future time. The ideal damage 
which such a use is supposed to produce is enough to stop a 
national benefit, and prevent the carrying out of those works 
which would transfer the barren ranges of hills to the 
north-west and south-west of London into fruitful fields, 
and fill the river Thames in the driest season with a healthy 
flood of waters. The sanitarian has a duty to perform in 
addition to the saving of life ; he must take care to prevent his 
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work from bringing about a result which will come if an in* 
creasing people be not properly fed. He is able to show you 
that Lora !ralmerston's saying is perfectly true, viz., that 
"filth is but matter in the wrong place, and that if it be transferred 
in a proper form, and in a proper manner, to its proper place, it 
will provide food for the people." Yet we allow it to go to 
waste or we promote measures to render it valueless, and so 
misuse our noiseless highways in a way which must render them 
in the early future as noisome as the Tiber became to the 
inhabitants of ancient Rome. 

I would urge upon the inhabitants of this beautiful city that 
they rest not until the sewage is taken out of the Liffey, and 
sent to its proper destination, viz., to the land which wants 
it; that they rest not until the inhabitants in their close 

auarters have more breathing space among them. That water 
[lould be available for every boy and girl, as well as every man 
and woman wanting it, without stint, and that the pure air from 
your native hills shall not be fouled with noisome impurities as 
soon as it reaches the precincts of your city. You will then 
have paved the way by which health may be secured, and a 
happy and long life be yours, for ^ national health is national 
wealth." Recollect, however, that '^cleansing a blot with 
blotted fingers maketh a greater." The first principle of 
sanitary work must be carried out in the individual nouse. The 
householder must desire a healthy home, and to have it he must 
purify the governing body from the presence of those who 
prefer an uimealthy people. 
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CLOSING GENERAL MEETING AND BANQUET. 

The closing OenenJ Meeting of the Congress was held on Friday 
afternoon, October drd, after the close of the sectional meetings. 
The President, Sir Bobert Bawlinson, C.B., in the chair, supported 
b J the Lord Mayor and the Chairman of Council of the Institute. 

Among the subjects brought before the Congress may be noted the 
Inaugural Address by Sir Sobert Bawlinson, which dwelt largely 
upon the question of cholera, and generally upon the water supply 
and drainage of towns and houses, and question of sewage disposal. 
The address to Section I., by Dr. T. W. Grimshaw, on Statistical 
Measures of the Health of Communities, contains a number of 
valuable tables of death-rate and population, with remarks upon 
their value and modes of application. 

The overcrowding and insanitary state of small Irish towns were 
described in a paper by Surgeon-Major J. Wyclife Jones, and in a 
long paper by Mr. Edward Spencer, on the Homes of the Working 
Classes in Dublin, in which he gives a descriptive account of the 
principal provisions of all the Acts relating to the Dwellings of the 
Working Classes in Ireland, the way in which this problem had 
been dealt with in Dublin. Cholera, besides being mentioned in Sir 
Eobert BAwlinson's address, was also brought forward in a paper by 
Surgeon-General A. C. C. De Benzy, and led to considerable discussion. 

Ambulance work and Hospital construction also received con- 
sideration in papers by Mr. V. B. Harrington Kennett in Section 1, 
and Mr. Howard Fentland in Section II. 

The President's address, by Mr. C. P. Cotton, dealt principally 
with the question of loans for Sanitary purposes, and the general 
question of Water Supply and Sewerage ; the question of Water 
Supply in Ireland was further amplified in a paper by Dr. C. A. 
Cameron (Section III.), and in a paper by Dr. F. F. MacCabe 
(Section n.) and Professor Hull (Section III.). 

Public Cleansing and the Collection of House Befiise were dealt 
with in papers by Mr. W. Eassie and Mr. James Young, and also in 
a paper on Blood-drying (Section ILL,), 

The important subjects of Sewage Disposal, the Ventilation of 
Sewers, and Sewerage and House Drainage generally, occupied the 
attention of a large part of the Section and many valuable papers were 
read, followed by important discussions. The Sanitary Advantages 
of Electric Light were considered in a paper by J. Angelo Fahie. 

Dr. Cameron's address to Section III. gave a comprehensive 
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desoription of Parasites and Bacteria in animals and substances used 
for food, and the diseases that are produced by their organisms. 

The influence of food on health, Rainfall, and Geology, were 
brought under the notice of the Section, and the meeting concluded 
with a paper on Ventilation. 

The lecture to the Congress on Thursday evening, by Dr. A. Car- 
penter, included a very wide range of subjects treated in a rather 
popular way, as the lecture was intended partly for the working 
classes, a large number of whom were present. 

The BanquetheldonThursday will always be memorable, as illustrating 
how entirely the work of the Institute interests the whole community, 
and con be considered apart from any party or political distinction ; 
His Excellency the Lord Lieutenant and the Lord Mayor both being 
present, to express their interest in the work, and to lend their 
encouragement to aid in furthering the objects of the Institute. 



The FsBsiDEirT, in proposing '* The health of her Majesty the 
Queen," said — I have the honour to propose a toast honoured 
wherever the English tongue is spoken — ^tnat of her gracious Majesty 
the Queen. It is a toast which needs no eulogy on my part, as her 
Majesty has made herself beloved by all who have had the pleasure 
of hearing her name mentioned. I now, therefore, propose '^ The 
health of her Majesty the Queen of Great Britain and Ireland." 

The toast was drunk with very great enthusiasm and cheering. 

The PB3S8IDS5T next, ^ve *' The health of his Excellency the Lord 
Lieutenant, and Prosperity to Ireland." He said — I have the hon- 
our to propose the health of his Excellency the Lord Lieutenant, who 
has been pleased to grace with his presence this Sanitary Congress of 
Cbeat Britain. I have had the privilege of knowing his Excellency 
for some years. I know him to be a profound sanitarian. He has 
shown this by the house drainage and sewerage works which he has 
caused to be executed. I know he takes a deep interest in the 
object that this Congress is formed to promote. He has carried out 
to perfection the best sanitary works he could devise in his own 
residence, Spencer House, St. James's, and he has also set splendid 
examples on his own estate in Northamptonshire, on his farms, and 
in his villages, and we are very proud indeed to be honoured by his 
presence on this occasion. On behalf of the association, I can only 
wish his Excellency health, long life, and prosperity. 

The toast was drunk amidst continued cheering. 

The LoBD LiEiJTKirANT. — ^I thank you extremely for the veiy 
cordial way in which you have received this toast. My old friend 
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Sir Eobert Bawlinson has been too flattering in his observations with 
regard to what I have done for sanitary science ; but I assure you 
that I feel a very deep and great interest in the work which you 
have in hand ; and I was exceedingly glad to be able to accept your 
hospitality here to-night to show the interest which I take in your 
society, and especially in your visit to Dublin. We are living in an 
age when all kinds of new sciences have been, if I may use the word, 
invented. Learned men have been laying down principles, and 
drawing up into a code the observations and experiences which they 
have of matters which occur in our busy towns and in our daily life ; 
but I will venture to say that no more useful science has been found 
for the people of the United Kingdom than the hygienic or sanitary 
science which your association represents so worthily to-night. No 
one, I think, can have visited that very popular place in London — I 
mean the Health Exhibition — without seeing how very wide indeed 
is the range which your society covers. It is almost impossible to 
find any subject omitted if you go round that interesting and valuable 
exhibition. You find food and drinks which are good for health ; 
you find models of houses, their drainage, and the best hints for 
their fitting up ; and if you go farther you may see the highest works 
of art, for mental influences as well as physical influences have 
to do with health. You may see also not only such matters as 
those to which I refer, but the extravagances which the vanities of 
men and women have devised in dress. You may see the sad results 
of the endeavour to get a very slight waist. You may see what will 
attend the efforts of men to wear extremely narrow pointed boots. 
There is nothing in fact which a sanitary exhibition may not embrace 
within its doors. But I shall not attempt to define your work. That 
would be almost too difficult for so experienced and wise a man as 
my friend on the left (Sir Bobert Rawlinson). I know this — that it 
has a most useful and beneficial eflect on all grades of society, from 
the richest to the poorest, and that it has admirable influence in pro- 
moting the health and also the wealth of the people. I would notice, 
however, some things which are striking us every day. No one can 
have failed to observe within the last few months the terrible devas- 
tations which the epidemic of cholera has caused in various parts of 
the South of Europe. Every day we have read with deep interest 
and concern the progress of that terrible malady. We have seen it 
in France ; we have seen it in Italy ; and we know that when that 
terrible disease breaks out the doctors' and physicians' skill cannot 
effectuaUy keep down the enormous death-rate. It is to prevention, 
—to sanitary science that we have more especially to look for 
the prevention of the spread of that terrible scourge. Wherever 
there are most victims, you will be sure to find one of three things. 
Either there is overcrowding in the dwellings, bad drainage, or 
an insufficient and impure water supply. It is to sanitary science 
we have to look to ward off and keep away from our shores and 
our dwellings this disease. We have not had it yet in England 
or in Ireland. I trust it may be kept away, but I think we 
ought to take a lesson and a warning from what has occurred, 
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and adopt those measures which, if the disease should unfortunately 
oome amongst us another year, would remove those circumstances 
which so enormously accelerate the death-rate when the disease 
breaks out in a populous city. We all know that in every city 
there are great difficulties to contend with in regard to sanitary 
arrangements. London has its Thames, and I think no one will deny 
that Dublin has its Liffey. When I first came to reside in this 
country nearly fourteen years ago, the question of the purification of 
the Liffey was prominent. It is so still. It is a very difficult 
subject; but if the Corporation and those who have the charge 
of the sanitary measures of this city, are enabled — and I hope 
they may be some day — ^to carry out this great but difficult work, 
and with it the improvements of the dwellings of the poor, which 
is very greatly needed in this city, we may hope that if that terrible 
scourge comes it may not find many victims among the poor 
here. Dublin has some great advantages ; it is blessed with fine 
open spaces — some of them dedicated to the public by the munificence 
of some of your citizens — large open places close to the very centre 
of the densest population. You have the Fhoeniz Park also, which is a 
splendid place for the recreation and health of the people. In these 
respects you are very fortunate ; and in one most important respect you 
are probably more fortunate than London and many other large towns. 
I allude to the admirable water supply. I believe that no greater 
blessing has been conferred on the people of Dublin than the estab- 
lishment of the Yartry works, and the plentiful supply of that 
water to all parts of Dublin. These won» are always associated 
with the name of Sir John Ghniy. Sir John Gray was a gentleman 
who had no mean success in politics, but I will venture to say that 
there will be no nobler work or greater honour attached to his 
name than that of securing for the people of Dublin the benefit of 
the purest and most plentiful supply of water. We who have to 
do with politics cannot help thiniang of the influence which legis- 
lative measures must have on the work with which your Association 
is connected. I am happy to say that within the last ten or twelve 
years improvements have been made with regard to legislation on 
local matters. I remember the time when it was almost impossible, 
not only on account of expense, but also on account of delays, to get 
any great work, such as a gas or water bill, carried through Parlia- 
ment. It was a very costly affair and a very tardy one. Now, I am 
happy to say that by means of legislation and provisional orders these 
matters may be dealt with comparatively cheaply and quickly. I 
sincerely wish we could get through certain matters more promptly 
that still have to go before Parliament. I almost despair, however, 
of anything of the sort. Last year I was rash enough to try to carry 
a bill to enable the Corporation of Dublin to obtain the means of 
enlarging their own powers and getting important considerations 
settled, and I was also rash enough to express a hope that we might 
carry the measure through Parliament that year ; but such was the 
pressure of business in the House of Commons that it was impossible 
to introduce the bill, and I regret it most deeply, and sincerely hope 
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that next year we maj be more Bucoessful. There hare, howerer, 
been many other measures passed which have contributed a great 
deal to remove the difficulties with regard to the improvement of 
the sanitary condition of the country. I believe that in Dublin 
the Corporation (though it has not been able to drain the Liffey), 
has done a great deal, by providing baths, by relieving the densely 
crowded parts of the city, by promoting the biulding of better houses 
for the poor, through the Artizans* Dwellings Act, and in many other 
marked ways. In other parts of the country much has also been 
effected. Of course in a couatry which is much poorer than the sister 
country you cannot expect that local bodies will take up so widely 
large operations, which cost a great deal of money ; but since the 
Sanitary Acts were passed (1874 and 1878) nearly ^1,200,000 has 
been borrowed and expended by local bodies for the improvement of 
drainage and water supply, and in the rural districts during the last two 
years J^50,000 has been expended in various sanitary improvements. 
Wells have been sunk, and proper water supply provided in various 
places. I must not forget to mention one important Act passed last 
year, which was an Act on a principle never adopted in England — the 
Labourers' Act. That Act has already been in operation, but only 
for about a year. StiU, during that time the Local Gbvemment 
Board have been applied to for sixty-nine provisional orders, and 
already the building of over 3,000 houses has been sanctioned under 
it. When we consider how very bad the houses and cottages of the 
poor in various parts of Ireland are, I think we may look forward to 
a very great change in the moral character of the people as well as in 
their social and sanitary condition, if this Act continues to operate 
throughout the country. Last year a committee sat to inquire how 
the Act was working, and I hope, from what I hear, that various 
amendments may, on the recommendation of that committee, still 
further help its operation. I have to thank you exceedingly for 
the kind attention that you have paid to my few remarks. But 
before I sit down I have to propose an important toast. It is 
that of the Sanitary Congress, coupled with the name of its president. 
Sir Eobert Bawlinson. I need not dwell at greater length than I 
have on the useful operations which your society carries out, and I 
am quite certain that the importance of its work cannot be ex- 
aggerated. Your excellent president is an old friend of my own. 
He has been good enough to refer to public works which we have 
done together. I have official acquaintance with Sir Eobert Bawlinson 
from having had measures under my care connected with his depart- 
ment. I know how able he is, and with what judgment and with 
what energy he approaches difficult subjects with which he has to 
deal. I think I can allude here to the admirable way in which he 
presided over and carried through the work of a commission which 
came here in 1879. I believe that he carried it through with the 
greatest possible satisfaction to all who were concerned. I have the 
greatest possible pleasure, therefore, in proposing to you the " Sani- 
tary Congress," coupled with the name of its president. Sir Boberb 
Bawlinson. 
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The PBBSiDXirr (Sir Bobert Eawlinson), in reply thanked his Ex- 
ceUency for the kind manner in which he had proposed the toast, and 
the company for the way in which they had received it. He himself 
was but a veiy humble servant in the cause of sanitary reform. It 
was true that he was one of the first inspectors appointed under the 
first Public Health Act in 1848, which was carried by a former Lord 
Lieutenant of Ireland, then Lord Morpeth. He made the first in- 
spection and wrote the first report under that Act — and now he 
stood the solitary and sole inspector serving under the Government 
connected with that Act, which first introduced sanitary measures, as 
they were now prosecuted in this country. He had striven to the 
uttermost of his power to be useful in his day and generation. His 
occupations had been very various. He had been sent out by her 
Majesty's Government to aid their suffering army in the Crimea, and 
he had been subsequently sent to do what he could to find labour 
for the distressed men during the cotton famine in Lancashire. His 
Excellency had told them that in 1879, he (Sir Eobert) was sent to 
make inquiries as to the sanitary condition of Dublin and the 
purification of the Liffey. He now stood before them as President 
of the Sanitary Congress, and he thanked them most sincerely for the 
honour they had done him. 

The Pbesidbnt next proposed the toast of the " Lord Mayor." 
The Sanitary Institute of Great Britain had great cause to thank 
his Lordship for the kind attention which he had shown them during 
this week in Dublin. His Lordship had evinced the interest he felt 
in the work of the Institute since it came to Dublin, and he (the 
President) knew the company would join him in drinking to the 
health, prosperity, and long li^ of the Lord Mayor of Dublin. 

The toast was cordially drunk. 

The LoBB Matob, in responding, said that as head of the munici- 
pality he felt veiy great pleasure, indeed, in promoting, so &r as in 
nim lay, the objects which had brought the Sanitary Institute of 
Great Britain to Dublin. The Municipal Council of Dublin had 
very many difficulties to contend with. In reference to the purifica- 
tion of the Liffey, it would be in the recollection of Sir Bobert 
Bawlinson that the Corporation was most anxious to accomplish that 
work, but found that the tenders sent in ranged from ^500,000 up 
to nearly a million, and, as prudent men, the Council did not feel 
warranted in incurring so large an expenditure, particularly as there 
were other municipalities which would be equal participators in its 
benefits, but would bear no portion of its cost. He thought the par- 
ticular circumstances of Dublin would warrant the Government in 
taking up this question and passing a bill to amalgamate the town- 
outships with the city. So anxious was the Corporation for carrying 
out the purification of the Liffey, that the question had again been 
taken up, and the Chief Engineer and the Chief Officer of Health had 
been instructed to report upon the most satisfactory method of 
aooomplishing it. 
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The LoBD Matob proposed **Tlie Sanitary Institute of Great 
Britam," coupled with the name of Dr. Garpenter, who responded. 

Dr. Alfbed GABPEHrTBB said that the Institute was trying to 
remove two very important difficulties which stood in the way of 
success. The first difficulty was one that arose from the gross 
ignorance of the people as to what was true sanitary science. Now, 
one great object of the Institute in going from place to place was to 
teach the people what was true sanitary work, and for that purpose 
the exhibition was organised. Another object was the instruction of 
official workers, so that local authorities would be enabled to appoint 
inspectors of nuisances and surveyors who having obtained the cer- 
tificate of the Examiners of the Sanitary Institute, were men who 
were proved to have a thorough knowledge of the first principles of 
sanitary science, and were not merely appointed because they were 
friends of town commissioners or boards of guardians. The Insti- 
tute aimed at popularising the truths of sanitary science. He 
thanked his Excellency on behalf of the Institute for his attendance, 
and he also took that opportunity of thanking the Lord Mayor for 
the trouble he had taken to remove difficulties that had existed, and 
bring the Congress to a very satisfactory issue, and which but for 
that assistance would have jeopardised the Congress. 

Dr. Gbimshaw (the Begistrar-General) proposed the toast of 
**The Judges," and said he thought he was right in stating that the 
Health Exhibition at Ball's Bridge was the largest ever held under 
the auspices of the Sanitary Institute. 

Professor Cobfield responded, and said that the object of the 
awards was that they should be a real guide as to what was valuable 
in sanitary science. No awards were given without the exhibits 
being practically tested, and no reliance was placed on models so fiur 
as the granting of prizes was concerned. 

Dr. Cabpenteb proposed '< The Local Committees,'* to which Mr. 
Maguire responded, and acknowledged the valuable help received 
from the members of the medical profession. Without the aid of 
Mr. Edward Spencer, the Assistant Secretary, they could not have 
had so great success. 

Dr. Cabpenteb said he had been directed by the President to say 
that the arrangements connected with the banquet had been carried 
out by Dr. DufEey. The President had requested him to say 
that he as well as the Council tendered to that gentleman their 
grateful thanks for all that he had done to promote their enjoy- 
ment, and to give them the very pleasant and enjoyable evening 
that they had had the privilege of spending. 

Dr. Dutfet's health was then drunk with much cordiality, and 
that gentleman briefly acknowledged the compliment. 
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SUPPLEMENTARY REPORT OF THE JUDGES ON THE EXHIBITS 
DEFERRED FOR FURTHER PRACTICAL TRIAL 



GLASGOW, 1883. 

Oat of the fortY-foor exhibits deferred for further practical trial, as 
mentioned in the Beport, the following were submitted by the 
exhibitors : — 

WooLLAMB, W., & Co., London^ Figments and Paper Hangings. 
BoBOveH LsATHBB Wabehousb CoMPAirr, London^ Crocodile Hide 

Leather. 
OABDinni, A., & SoK, Glasgow^ Preserved Timber. 
HiLDBSHUH, J., GfUugow, Dicks' L'Extincteur. 
BorLNOis, H. P., Portsmouth^ Acme Sewer Pipes. 
Habbissoit, T. Habitbtt, Liverpool^ Improved Collar-joint. 
Emptaob, D., Margate^ Eound Pipe Traps. 
Baook, J. L., & Co., LoTidon^ Hot Water Apparatus. 
SnrcLAiB, G-., Leiih^ Mechanical Stoker. 
Bbadbuby & Co., Oldham^ Sewing Machines. 
SnroBB MAinTFACTUBiKG Company, London^ Sewing Machines. 
Obobtbkob, F., Qlasgowy Filters. 
Hbndxbson, O., GlcuSgoWf Silicated Carbon Filters. 
*MAiGinBK, P. A., London^ Anti-Calcareous Powders. 
Bbvebidob &, Co., Glasgow^ Pickles, Sauces, and Essence of Coffee. 
Coin)BKSBD Milk Co., Limerick^ Condensed Milk. 
Ibtdtb & Co., OatesheadHMr'Tyne^ Mustard. 
Ikdian Tba Co., GUugoWy Indian Tea. 
SooTT, A. & B., Glasgow^ Oat-flour. 

Calvbbt, F. C, & Qo,^Manche8ter^ 50<^/o Carbolic Disinfecting Powder. 
BuoiBL, EuGBinE, London^ Aromatic Ozonizer. 
Whbbleb, J., Ilfraoombe, Pixene. 

We recommend that Medals and Special Certificate be awarded to 
the undermentioned exhibitors : — 

BoTTiiNOiB, H., Pbbot, Portsmouihj for " Acme ** Sewer Pipes. 
SnroLAiB, G-., LeUh, for Mechanical Stoker. 

SnreBB MANXTFAcruBiNa Compaitt, London, for Friction Driving 
Attachment for Sewing Machines. 

* See note at end of Beport on next page. 
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(SpSOIAL CSBTDnOATfl). 

WooLLAMB, W. & Co., Londarif for Non-ArBenical Pigments and Paper 
Hangings. 



We also recommend that Certificates of Merit be awarded to the 
undermentioned exhibitors : — 

BoBOTTGH Lbathbs Wasbhottsb CoMPAiTT, London^ for Crocodile 
Hide Leather. 

G-ASBKEB, A., & Son, CfUugow, for Method of Bendering Timber Non- 
Infiammable. 

HiLDBSHSiM, J., Olcugow^ for Dicks' L'Extincteur. 

Hassissok, T. Habnbtt, Liverpool^ for Improved Method of Con- 
necting Lead Pipes with Stoneware Pipes. 

BnADBUBY & Co., Oldham^ for Bevolving Shuttle for Sewing Machinee. 

Bbyxbibgb & Co., Glasgow^ for Pickles and Sauces. 

LEtYiHB & Co., OatesJiead, for Mustard. 

Indian Tba Company, Glasgow, for Indian Tea. 

SooTT, A. & B., Glasgow^ for Midlothian Oat-flour. 

Caltbbt, F. C, & Co., Manchester f for 50 ^/q Carbolic Disinfecting 
Powder. 

Whhblbb, J., Hfraecmbe^ for " Pixene.'* 

* We have not yet had sufficient opportunity of testing the exhibit 
marked with an asterisk, and it is therefore of necessity deferred 
for a future Beport. 

We regret that we are unable to recommend the award of the 
Bichordson Medal. 

W. H. COBFIBLD, M.A., M.D., Oxon, Chaibiean. 

H. C. BABTLETT, Ph.D., F.C.S. 

F. 8. B. F. DB OHAUMONT, M.D., F.B.S. 

BOGEBS FIELD, B.A., M.Inst.C.B. 

HENBY LAW, M.In8T.C.E. 

J. WALLACE PEGG^, A.M.Inst.C.B. 

H. SAXON SNELL, F.BJ.B.A. 

EBNEST TUBNEB, F.B.LBJL 
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REPORT OF THE JUDGES OF THE EXHIBITION, 
DUBLIN, 1884. 



We, the undersigned, the Judges appointed bj the Council, beg 
leave to reoommend to the Council the foUowing distribution of 
MedaU and Special Certificates, and of Certificates of Merit. 

Exhibits which have already received Medals at previous Exhi- 
bitions of the Institute are excluded from awards of Medals, but 
those Exhibits to which a second Medal would otherwise be awarded 
receive Special Certificates, and these are distinguished in the fol- 
lowing list by asterisks. 



8ILVXB MXDAI. OFFEB£D BY THE SXBTEB OA8 
COMPAirr. 

Weight, J., &, Co., Birmingham, for Eureka Gas Cooking Stove. 



MEDALS Aim SFEdAI. CEBTTPICATES. 

We recommend that Medals or Special Certificates be awarded 
to the undermentioned exhibitors : — 

CLASS L— bihlding mateeials, consteuction and 

MACHINEBT. 

*BBADK)Bn & Co., London, for Washing Machines. 
DoiTLTOir A Co., London, for Art Pottery. 

class n.— watee supply and SEWEEAGE. 

•Bkitish SAinTABT Co., Olasgow, for Self-acting Earth Gosets. 
Cbaio, J. & M., KUmamoek, N.B,, for Enamelled Fireclay Sinks. 
♦DoTTLTOK & Co., London, for Anti-Percussion High Pressure Valves. 
♦Heap, B. E., Manchetter, for Dry Earth or Ashes Closet. 
MAOTmi & Son, Buhlin, for their exhibit of Sanitary and Domestic 

Appliances. 
Shakkb & Co., Barrhead, KB., for Siphon-action Water Waste 

Preventers. 



Digitized by 



Google 



430 BEFOBT OF THB JUDGES. 

CLASS in.— HEATING, LIGHTING, AND VENTILATING. 

♦Doui/row & Co., Landoriy for Ventilating Tile Stove. 
Edmunbsok, J., & Co., Dublin, for exhibit ot Swann's Electric Lamps. 
♦Ellisok J. E., Leeds^ for Conical Ventilators. 
MnsGSATB & Co., Belfast, for Slow Combustion Stoves. 
♦SMALLMAJf, JoHK L., Duhlin, for Stott's Mercury Gas Governor. 
^Wilson Enginee&ino Co., London, for the Wilson Cooking Bange. 
Wbight, J., & Co., Birmingham, for Eureka Gas Cooking Stove. 

CLASS IV.— PEESONAL HYGIENE, FOODS, FILTEES, AND 
DISINFECTANTS. 

BuBBOUGHS, Welloomb & Co., London, for Powders for Peptonising 
Milk, 

*Calvebt, F. C, & Co., ManchesUr^ for Carbolic Acid and prepara- 
tions of it. 

♦Chobltok a Dugdalb, Manchester, for Excelsior Spring Mattress. 

Chobltok & DuoDALE, Manchester, for " Swing'* Woven Wire Mattress. 

Donegal Ikdustbial Fund, for Innocuously-dyed Woollen Goods. 

Macejit, Maoket, & Co., London, for Chemicals used for Disinfection. 

♦Maignbk, p. a., London, for Filtre Bapide. 

PiM Bbos., Dublin, for exhibit of Furniture. 

BoTHWELL, W., Bolton, for Flat Web Knitting Machine, and Both- 
well Knitting Machines. 



CEBTLb'lCATES OF MEBIT. 

We further recommend that Certificates of Merit be awarded to 
the undermentioned Exhibitors : — 

CLASS L— BUILDING MATEEIALS, CONSTBUCTION AND 
MACHINEBY. 

Adams, Bobebt, London, for the Norton Door Spring. 

Adams, Bobebt, London, for Adjustable Pivot for Fanlights. 

Boubtbeehill Coal Co., for White Enamelled Bricks. 

Cable, C, Dublin, for Silicate Cotton Composition for covering 

Steam-Pipes. 
Cabson, W., & Sons, Dublin, for Willesden Waterproof Paper and 

Canvas. 
CoBDiNQLET, T., & SoKS, Bradford, for Ghranite Concrete Pavement. 
Cbaig, J. & M., KUmarnock, for White Enamelled Bricks. 
Doulton & Co., Lambeth, London, for Silicon Tread for Steps. 
Maguibb a Son, Dublin, for Marsden Tiling for Wall Decoration. 
Pbnntcook Patent Glazing and Engineebing Co., Qlasgow^ for 

their System of Glazing without Putty. 
SooTT, F. B., <& Co., Dublin, for Solid Oak Parquet Flooring. 
Wilby, W., Dvhlin, for Chain Belting for Machinery. 
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CLASS n.— WATEE SUPPLY AND SEWERAGE. 

Baibd, W., DuhUn, for Butler^s Sink, lined with Block Tin. 

Baibd, W., Dublin, for White Enamelled Fireclay Sinks. 

Baibd, W., Dublin, for Bath, with Shower Douche and Spray Fittings 

combined. 
Baibd, W., Dublin, for Lavatory, with Shampooing Apparatus. 
Baibd, W., DuMin, for Hydraulic Earn. 
Baibd, W., Dublin, for Horizontal-Pull Fittings for Baths and 

Lavatories. 
Baibd, Thompson, & Co., GUcugow, for Watts's Asphyxiator for 

Testing Drains with Smoke. 
BouBTBEBHiLL CoAL Co., Dreghom, Ayrthin, for Stoneware Drain 

Pipes. 
BouBTBEEHiLL CoAL Co., Dreghom, Ayrtkire, for White Enamelled 

Fireclay Sinks. 
Cbaig, J. & M., KUmamocJc, for Buchan*s Disconnecting Trap. 
DouLTOK & Co., Lambeth, London, for Vacuum Flushing Cistern for 

Water-Closets, with Seat-action Arrangement. 
DoiTE/roK & Co., Lambeth, London, for Cheap Glazed Stoneware Sinks. 
Doui/roN & Co., Lambeth, London, for Locking Apparatus for 

Bath-Fittings. 
DoimroN & Co., Lambeth, London, for Lambeth Combination Water- 
closet. 
"Dguuiov & Co., Lambeth, London, for Enamelled Ware Open 

Channels for Manholes. 
DoTTiiTOK & Co., Lambeth, London, for Manhole for Drains, with 

connections complete. 
DouLiON & Co., Lambeth, London, for London-made Stoneware 

Pipes. 
Maguibb & Son, Duhlin, for White Enamelled Fireclay Sinks. 
Maguibb & Son, Dublin, for Cast-iron Drain Pipes, coated with 

Angus Smith's Preparation. 
Shanes & Co., GUugow, for Cast Iron Baths. 
Shanks & Co., GUugow, for Porcelain Lavatories. 
TwTFOBD, T., HanUy, for Lavatory Basins. 
TwTTOBD, T., HanUy, for Slop Sinks. 
TwTFOBD, T., HanUy^ Lidia-Eubber Connection for joining flushing 

pipe to W.C. Basin. 



CLASS m.-HEATING, LIGHTING, AND VENTILATING. 

Abden Hill & Co., Birmingham, for Gas Cooking Stove, lined with 

White Tiles. 
Cabson, W., & Sons, Dublin, for Tortoise Slow Combustion Stoves. 
DouLTON & Co., Lambeth, London, for Glazed Ware Mantelpiece, 

with Slow Combustion Ghnite. 
Ellison, J. E., Leeds, for Eadiator Ventilator. 
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XiTB & Co., London^ ibr Noiseless Chimnej Breast OuUefc Yentiktor. 

Kite & Co., London^ for Wall liilet Ventilator. 

LsoGOTT, W. & B., Bradford, for Opener for Fanlights and 

Skylights. 
MiLonntB & SoK, BMinyior New Laundry Stove and Copper Boiler. 
WsiOHT, J., & Co., BirmingTiamj for Ventilating open Gas Fire. 



CLASS IV.— PBESONAL HYGIENE, FOODS, FILTEBS, AND 
DISINFECTANTS. 

BiLLDTOTOK Bros., Liverpool, for Portable Bed, with Liverpool 

Spring Mattress. 
BoTD, S., Dublin, for Soaps. 

Bom, S., Dublin, for Chemicals used in Disinfection. 
BuBBOUGHS, Welloomb, & Co., London, for Absorbent Cotton and 

Antiseptic Sponges. 
Calvbet, F. C., & Co., Manchester, for Carbolic Soaps. 
Calvbbt, F. C, & Co., Manchesier, for Soluble Cresol. 
Cabbok, W., &, Sons, Dublin^ for their exhibit of Tricycles. 
Choblton k DuonALE, Manchester, for Hospital Bed, fitted with 

Eaising Appliances. 
Chobi/ton & DuoDALE, Manchester, for Fitch Pine Lath Mattress. 
Chobltoi^ & DuoBALB, Manchester, for Hospital Bed, with New 

Spring Mattress. 
Dublin and Wicklow Manubb Co., for Alum Cake. 
Eltebt, J. W. & Co., Dublin, for Gentlemen's Ventilated "Waterproof 

Overcoats. 
Flemzng, W., Dublin, for the Combination Bedstead. 
Fletoheb Bbos., Dublin, for exhibit of Tricycles. 
Gbaham, W., Dublin, for Ventilated Hats. 
Gboom & Co., London, for Bower's Potato Steamer. 
Gboom & Co., London, for Self-Indicating Tea or Coffee Inf user. 
Habbison Patent Knittino Machine Co., Manchester, for Knit- 
ting Machines. 
HoTBLACK, J., & Sons, Norwich, for an Improved Shape of Boot. 
Jete's Sanitabt Compound Co., Z^onc^, for Jeye's Perfect Purifier. 
Maguibe & Son, Dublin, for Scotf s Self-regulating Disinfecting 

Chamber. 
MoBGAN, J., Dublin, for Pith Helmet. 
Pbabson & Co., Duhlin, for the Institution Bed with Woven-Wire 

Mattress. 
PiM Bbos. Limited, Dublin, for the Victoria Knitting Machine. 
PiM Bbos., Duhlin, for the Hinged Cot. 
Scott & Co., Dublin, for exhibit of Furniture. 
Shobt, Patbick, Dublin, for the Rhinoceros Hide *• S " Boot. 
Ttbbell, Bbooke, Dublin, for exhibit of Furs. 
Webb, A., Dublin, for the " Natural "|Boot for Ladies. 
Wheeleb, J., Ilfracombe, for Pixene. 
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CLASS v.— ARTICLES OF 8ANITAET INTEREST NOT 
INCLUDED IN THE ABOVE CLASSES, 

Eltsbt, J. W. & Co., Dublin, for the Leander Life Belt. 
Smith, Eldejel, & Co., Lo7idon, for Sanitary PublicatioiiB. 
Stkfhsitson & TsAYiB, Liverpool, for Stypium Absorbent Antiseptic 
Surgical Dressings. 



EXHIBITS SELBCTED FOB FUBTHEB PBACTICAIi 

TBIAL. 

With regard to the following Exhibits the Judfi;e6 are unable to 
give their decisions until they have submitted the Exhibits to a more 
complete and extended practical examination than is possible at the 
Exhibition : — 

CLASS I.— BUILDING MATERIALS, CONSTRUCTION 
AND MACHINERT, 

Cadlb, C, Dublin^ Cotton Machine Belting. 

Cabsok, W., & SoKB, Dublin, Anti-corrosion and other Faints. 

DocKBBLL, F., & Sons, Dublin^ Cheap Artistic Non-poisonous and 

Washable Wall Fapers 
Oandy, Maitbiob, London^ Cotton Machine Belting. 

CLASS n.— WATER SUPFLT AND SEWERAGE. 

Baibi), William, DuUin, Turbine Wheels. 

BouBTSSBHiLL CoAL Co., Drtghom, AyrMre^ NJi.^ White Enamelled 

Fireclay liiundry Trough. 
Cadlb, C, DuUin, Double Turbine Water Wheel. 
Cbaig, J. & M.. Kilmarnock, Shield's Flush-out Water-closet. 
Cbaio, J. & M., EUmamockf White Enamelled Fireclay Laundry 

Trough. 
DouLTOK & Co., London, Automatic Flushing Tanks. 
DouLTON & Co., London, Waste-preventing valve for Water-closets. 
DouLTON & Co., London, Automatic Flusher for Urinals. 
Doui/roN & Co., London, Jointed Tested Pipes. 
DouLTON & Co., London, Grease Int/eroeptors. 
Maouieb & SoK, Dublin, Safety Joint Drains. 
Maouibb & SoK, DuUin^ White Enamelled Fire-clay Laundry 

Trough. 
Maouibb & Son, Dublin, Sanitary Reform Universal Water-closet 
Maouibb & Sok, Dublin, Wilcocks' Automatic Flushing Closet. 
Maigiten, p. a., London, Process for Softening Water. 

CLASS m.-.HEATING, LIGHTING, AND VENTILATING. 

Bacok, J. L., & Co., London, Heating Apparatus. 
Cadle, C, Dublin, Blackman Air Propeller. 

Wenham's Fatbht Gas Lamp Company, London, Regenerative Gh» 
Burner. 

E B 
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WiLSOK ENanmsBiira Cohpaity, LoncUm^ Sjatem of Ftilising the 
Waste Heat from Cooking Eanges. 

CLASS IV.— PEESONAL HYGIENE, FOODS, FILTERS, AND 
DISINFECTANTS. 

Beitbdobp & Co., Limdan, Soluble Dutch Cocoa. 

BuBKOiTOHS & Welloomb, London, Kepler's Extract of Malt, and 

ditto with combinations. 
Caktbbll & CooHBANB, Dublin and Belfast^ Ginger Ale, Sparkling 

Montserrat, Potash, Soda, and Seltzer Waters, and Lemonade. 
Chlobozokx Fluids Compaitt, Thb, London, Chlorozone and Eureka 

Fluids. 
Clabk E., & Co., London^ Coffee Extract. 
DouLTOK & Co., London^ Manganous Carbon Filters. 
Dublin & Wicklow Manubb Co., Dublin, Strype's Process for 

Drying Blood. 
Glek Mills CoMPAin, Thb, Dttblin, Self-Baising Flour. 
Holohak & Soirs, Dublin, Lemonade, Soda Water, Seltzer Water 

Aromatic Ginger Ale. 
Hotblack, J. & Soirs, Norwich, the Health Boot. 
LAins, Dbnnt, Cork, Silverspring Eice Starch. 
MoDouGALL & Guior, Glasgow, Lavage Boon and Soaps. 
BiMMBL, E., London, Transparent Coal Tar Soap. 
Boss & Co., Belfast^ Ginger Ale, Soda, Potash, and Seltzer Waters, 

and Lemonade. 
Scott, A. & B., Glasgow and London, Midlothian Oat Flour. 
Shahyks & Co., DxMin, Soda and Seltzer Waters, Aromatic Ginger 

Ale, and Lemonade. 
We mentioned in our Beport last year, that the Committee spe- 
cially appointed by the Institute to carry out experiments on cowls 
had found that the indications of the ordinary air meters which are 
used for testing cowls are unreliable. 

The Committee have succeeded in determining accurately the 
values of the indications given by certain air meters, and are now 
actively engaged in canying out a series of experiments on various 
cowls with these corrected meters. 

Until the Beport of this Committee appears, we are unable to give 
any awards for cowls and this class of ventilators. 

No award can be made of the Bichardson Gold Medal until the 
deferred trials have taken place. 

{Signed) W. H. COBFIELD, M.A., M.D.Oxon., Chairman. 
H. C. BABTLETT, Ph.D., F.C.S. 
F. S. B. F. DB CHAIJMONT, M.D., F.B.S, 
BOGEBS FIELD, B.A., M.Inst.C.E. 
J. WALLACE PEGGS, A88oc.M.Inst.C.E. 
H. SAXON SNELL, F.B.I.B.A. 
EBNEST GTOBNEB, F.E JJ5.A. 
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SUPPLEMENTARY REPORT OF THE JUDGES ON THE EXHIBITS 
DEFERRED FOR FURTHER PRACTICAL TRIAL 



DUBLIN, 1884. 



Oat of the thirty-nine Exhibits deferred for further practical trial, as 
mentioned in the Beport, the following were submitted by the 
exhibitors : — 

DocKBELL, Thomas, Soks & Co., DuftZm, Cheap Artistic Non-poison- 
ous and Washable Wall Papers. 

•Q-AiTDT, Maubtob, London^ Cotton Machine Belting. 

BouBTBSEHiLL CoAL Co., Dreghom^ AyrMrey i^.jS., White Enamelled 
Fireclay Laundry Trough. 

Maouibb & Son, Duhlin^ Wilcocks' Automatic Flushing Closet. 

Wbnham's Pathnt Gas Lamp Compakt, London^ Eegenerative Gas 
Burner. 

Bbnsbobp & Co., London^ Soluble Dutch Cocoa. 

BuBBOUGHS, Wblloomb & Co., London^ Kepler's Extract of Malt, and 
ditto with combinations. 

Clabk, E. & Co., Londcm^ Coffee Extract. 

^DouiiTON & Co., L(mdon^ Manganous Carbon Filters. 

DuBLor A WiOKLOW Makubh Co., Dublin^ Strype's Process for 
Drying Blood. 

Laitb, 'Dvsnsriy CorJe, Silverspring Bice Starch. 



We recommend that Medab be awarded to the undermentioned exhi- 
bitors : — 

DuBLiK & WiOELOW Maititbb Co., Dufthn, for Strype's Process for 
Drying Blood. 

Wbnham's Patent Gas Lamp Co., London^ for Wenham's Venti- 
lating Gas Lamp. 



We also recommend that Certificates of Merit be awarded to the 
undermentioned exhibitors : — 

DocKBBLLy Thomas, Sons & Co., Dublin^ for Cheap Artistic Non- 
arsenical Washable Wall Papers. 

BoTTBTBEEHiLL CoAL Co., Breghorn^ Ayrshire^ for White Enamelled 
Fireclay Laundry Trough. 



* See note at end of Beport on next page. 
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Ma&vibb &, Soir,, Dublin^ for Wilcocks' Automatic Flushing Cloeet. 

Beksdobp & Co., London, for Soluble Dutch Cocoa. 

BvBBOUGHB, Wellcomb & Go., London, for Kepler's Extract of Malt» 

and combinations of it with Pepsine, Chocolate, and Cod liyer 

Oil, 
Clabk, E. & Go.y Londm, for Coffee Extract. 
MAiCGEnsN, P. A., London, for Anti-Calcaire Powders for Softening 

Water, exhibited at the Glasgow Exhibition, 1883. 



We have much pleasure in recommending that the Bichardson Medal 
be awarded to — 

EDMTJimsoir, J. &, Co., Dublin, for exhibit of Swann's Sectric 
Lamps. 



* We have not jet had sufficient opportunity of testing the exhibits 
marked with an asterisk, and they are therefore of necessity de- 
ferred for a future Beport. 

W. H. COEFIELD, M.A., M.D.Oxon., Chairman. 

H. C. BARTLETT. Ph.D., F.C.S. 

F. S. B. F. DE CHAUMONT, M.D., FJBA 

W. EASSIE, C.E. 

EOGEES FIELD, B.A., M.InstC.E, 

HENEY LAW, M.Inst.CE. 

J. WALLACE PEGGS, A.M.Inst.C.E. 

H. SAXON SNELL, F.E.LB.A. 

ERNEST TUENEE, F.EJ.B,A. 
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CONFERENCE ON DOMESTIC SANITATION, 

THE INTERNATIONAL HEALTH EXHIBITION, 

JxTini 9 TO 14th, 1884. 



At the request of the Exeoutiye Council of the Xntematioiial Health 
Exhitaition, the Sanitary Institate of Great Britain, the Society of 
Medical 0£Bcers of Health, and the Parkea Museum of Hygiene, 
oombined together for the purpose of organizing a Conference on 
Sanitary Subjects, and to this end each Society appointed three of its 
leading members to represent it on a joint Committee. 

The joint Committee was thus constituted : — Dr. Alfred Carpenter, 
J.P., Chairman of Council of the Sanitary Institute ; Professor W. H. 
Corfield, if .a., m.i).. Medical Officer of Health for St. Gorge's, 
Hanover Square; Mr. Ernest Turner, Fjt.i.B.A., representing the 
Sanitary Institute. Dr. T. Orme Dudfield, President of the Society 
of Medical Officers of Health, Medical Officer of Health for Kensing- 
ton; Dr. J. S. Bristowe, f.b.s., Medical Officer of Health for Cam- 
berwell ; Mr. A. Wynter Blyth, m.b.o.8., Medical Officer of Health 
for St. Marylebone, representing the Society of Medical Officers of 
Health. Captain Douglas Gklton, bji., 03., f.b.b., Chairman of 
OouncQ Parkes Museum; Sogers Field, b.a., m.ih8T.oji.; Dr. Louis 
Parkes representing the Parkes Museum of Hygiene. 

Dr. Dudfield was elected Chairman of this Committee, and Dr. 
Loois Parkes was appointed Honorary Secretary. 

The work of organizing the Conference was satisfiu^rily carried 
through, the aim of the joint Committee being to bring forward at 
the Conference by means of Papers, whose authors should be men 
distinguished in Sanitary work, matters bearing on Public Health, 
whioh should not only throw light and provide instruction on some 
of ihe great sanitary problems of the day, but which should be 
capable of discussion, so that a general agreement of Sanitarians on 
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disputed points might be obtained, and public opinion be thereby 
guided into the right channeb. 

The Conferences were very numerously attended, and the subjects 
of the Papers read were subsequently discussed by some of the most 
distinguished Sanitarians in the country, including Members of Par- 
liament, Engineers, Architects, Physicians, and Medical Officers of 
Health. In addition, on Friday, the Conference was honoured by 
the presidency of the Bight Hon. Earl Fortescue ; on Saturday, by the 
presidency of Sir J. McGhirel Hogg, Bart., M.P., Chairman of the 
Metropolitan Board of Works ; and on Wednesday, by the presidency 
of Mr. Edwin Chadwick, o.b. 

On Thursday the Conference was honoured by the presence of His 
Grace the Duke of Buckingham and Chandos, G.0.8.1., Chairman of 
the Executive Council of the International Health Exhibition, who 
addressed the meeting. 

The Conference lasted from Monday, 9th, to Saturday, 14th June. 

Monday, June 9th, Dr. T. Orme Dudfield, President of the Society 
of Medical Officers of Health, took the chair. Dr. J. W. Tripe, 
Medical Officer of Health for Hackney, read a paper on ''The 
Domestic Sanitary Arrangements of the Metropolitan Poor." 

Mr. Ernest Turner, ?.b.i js.a., read a paper on the " Improvement 
of the Sanitary Arrangements of Metropolitan Houses." 

Tuesday, June 10th, Captain Douglas G^lton, c.b., f.b.s., Chairman 
of Council Parkes Museum of Hygiene, took the chair. Dr. George 
Wilson, Medical Officer of Health for Mid-Warwickshire, read a 
paper on " Domestic Sanitation in Bural Districts." Mr. H. Percy 
Boulnois, M.iNST.oja., Borough Engineer, Portsmouth, read a paper on 
'* Sanitary Houses for the Working Classes in Urban Districts." 

Wednesday, June 11th, His Grace The Duke of Northumberland 
being prevented from presiding owing to sudden illness, Dr. Alfred 
Carpenter took the chair, which he subsequently vacated to Mr. 
Edwin Chadwick. Dr. J. Syer Bristowe, 7.B.S., Medical Officer of 
Health for Camberwell, read a paper on ** Industrial Diseases." 

Thursday, June 12tb, Dr. Alfred Carpenter, j.p., Chairman of 
Council Sanitary Institute, took the chair. Professor W. H. Cor- 
field, M.A., M.I)., 7.B.O.P., Medical Officer of Health for Stb George's^ 
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Hanover Square, read a paper on " How Infectious Diseases are 
Spread." Dr. E. N. Thursfield, Medical Officer of Health, Shrop- 
shire Combined San. Dist, read a paper on '* Cows' Milk as a Vehicle 
of Infectious and Epidemic Diseases to the Community, with sug- 
gestions for the more effectual Prevention of such Outbreaks." 
Friday, June 13th, Eight Hon. Earl Eortescue took the chair and 
addressed the meeting. Dr. Alfred HiU, Medical Officer of Health 
for Birmingham, then read a paper on " The Notification of Infec- 
tious Diseases, its Importance and its Difficulties." Dr. Alfred Car- 
penter read a paper on " The lUght of the State to Enforce Notifi- 
cation, and the best method of doing it." Saturday, June 14th, Sir 
James IVrGarel Hogg, Bart., m.p., took the chair. Mr. Wynter 
Blyth, Medical Officer of Health for Marylebone, read a paper on 
" Disposal of the Dead." Mr. W. Eassie, c js., F.a.s., read a paper on 
" Cremation." 

All the papers, with the discussions which followed, are published 
in cxUmo in volume viii« of the " Health Exhibition literature." 
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EXAMINATIONS IN SANITARY SCIENCE FOR LOCAL 
SURVEYORS AND INSPECTORS OF NUISANCES. 



BOABD OF EXAMINEBa 

Capt. Douglas Oaltok, b.b., o.b., d.o.l., t.b.s. 
H. C. Babtustt, PH.D., r.0.8. 

A. Wtitpbb Bltth, m.b.o.s. 

Pbop. W. H. Cobpisld, m.a. lond., m.d. oxon. 

PbOP. F; S. B. F. DB ChaTJMONT, M.D., F.B.8. 

BoGEBS Field, b.a., m.inst. c.b. 

B. B. GbANTHAM, M.INST.GJS. 

Pbop. T. Haxteb Lewis, f.s.a., p.b.i»b.a. 

W. H. MiOHAEL, Q.C., P.0.8. 
PbOP. H. BoBINSON, M.INST. J. 

M. Ogle Tabbottoit, m.ikst. c.b., f.g.s. 
Ebnbbt TiTBirSB, p.b.i.b^. 

G. J. Stmoits, P.B.8. 



Thb great and^ increasing importance of the duties devolving upon 
Local Surveyors and Inspectors of Nuisances in connection with the 
various Acts relating to Public Health, the Sale of Food and Drugs 
Act, Ac., has led the Council of the Sanitary Institute of Great 
Britain to establish Voluntary Examinations, to appoint a Board of 
Examiners, and to grant Certificates of Competency to Local Sur^ 
veyors and Lispectors of Nuisances. 

Visitors duly appointed by the Loca] Government Board and 
various bodies connected with the practical application of sanitary 
science are invited to be present at the Examinations. 

The Examinations, which are arranged in two grades, are intended 
to enable Local Surveyors and Inspectors of Nuisances, or persons 
desirous of becoming such, or of obtaining the Certificate of the In- 
stitute, to prove their competency in the subjects of Examination. 
Successful Candidates will be placed on the Kegister of persons so 
certificated ; this Begister will be kept at the Ojfices of the Institute, 
and a copy will be forwarded to Local Boards and Sanitary Autho- 
rities on application. 

Each Examination occupies a portion of two days. On the first 
day the Examination of Surveyors occupies four hours — viz., from 
12 noon till 2 p.m., and from 4 p.m. till 6 p.m., and consists of written 
papers only. Inspectors of Nuisances have two hours' written exami- 
nation on the first day — ^viz., frt)m 2 p.m. till 4 p.m. On the second 
day the ExmninAfioOt ^o^ ^th classes, commences at 11 a.m., and is 
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vivd voce, with one or more questioiifl to be answered in writing, 
if deemed neeeuary, A Certificate of competency, fdgned by the 
examiners, is granted to successful Candidates, entitling them to be 
designated as '* Certificated by the Sanitary Institute of Great Britain." 

As one person may, under the Public Health Act, 1875, be both 
Local Surveyor and Inspector of Nuisances, the Examinations are 
BO arranged that Candidiubes who desire to do so, can enter for both 
Examinations on the same occasion. 

Candidates are required to furnish the Board of Examiners with 
satiB&ctory testimonials as to personal character, and to give two 
weeks' notice to the Begistrar previous to presenting themselves for 
Examination, stating whether they wish to be examined as Sur- 
veyors, as Inspectors of Nuisances, or as both. The fee for Exami- 
nation must be paid to the Secretary, by Post-Offioe order or other- 
wise, at least six days before the day of Examination. On the 
receipt of the fee, a ticket will be forwivded admitting to the Exami- 
nation. 

The fees payable for the Examinations are as follows : — 

For Surveyors . . . . i^ 5s. 
For Inspectors of Nuisances . . £2 2s. 

Fnsnooessful Candidates are allowed to present themselves a second 
time for one fee. 

Examinations are appointed to be held at the Booms of the In- 
stitute :— 

On Thursday and Friday, November 12th and 13th, 1885. 
On Thursday and Friday, June 3rd and 4th, 1886. 
Forms to be filled up by Candidates previous to Examination will 
be supplied on application to the Secretary, 74a, Margaret Street, W 



SYLLABUS of SUBJECTS for EXAMINATION. 



FOB LOCAL SUBVETOES. 

Laws Aim Bye-Laws — A thorough knowledge of the Acts affecting 
Sanitary Authorities, as &r as they relate to the duties of Local 
Surveyors ; also, of the Model Bye-Laws issued by the Local 
Oovemment Board. 

SswEBAGX Aim DnAiNAGX — The Sanitary principles which should be 
observed in the preparation of schemes for, and the construction 
of. Sewerage works ; the ventilation and flushing of sewers and 
diains ; the internal drainage and other Sanitary areangements 
of houses, privies, water^losets, dry-closets, and the removal of 
refuse \ tiie Sanitary details of Builders' and Plumbers' work. 
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Watbe Supply op Towks and Houses — The Sanitary principles 
which should be obseired in the preparation of schemes for, and 
the construction of, Water-works ; the various ways in which 
water is likely to become poUuted, and the best means of ensur- 
ing its purity. 

BsGULATioifr OP Gellab DwELLnros aitd Lodoino Houses — General 
principles of Ventilation ; the amount of air and space necessary 
for men and animals ; the means of supplying air, and of ensur- 
ing its puriiy. 

HiGHWATS Ain> Stbeets — The Sanitary principles which should be 
observed in the construction and cleansing of streets and roads. 

All persons who have passed the above Examination and received 
the Certificate for Local Surveyors are, by virtue of having so passed, 
entitled to become Members of the Institute for Life, upon payment 
of Five G-uineas (without Annual Subscription), in addition to the 
fee paid for the Examination. 



FOE INSPECTOES OF JSTTTISANCES. 

A thorough knowledge of the Provisions of the Acts and Model 
Bye-Laws relating to the duties of Inspector of Nuisances — also 
of the working of the Bale of Food and Drugs Act. 

A fiur knowledge of the principles of Yentila^on, and the simple 
methods of Ventilating Rooms — Measurement of Cubic Space. 

A knowledge of the Physical Characteristics of Grood Drinking Water 
— ^the various ways in which it may be poUuted, and the means 
of preventing pollution — Methods of Water Supply. 

A knowledge of the proper conditions of good drainage. 

The advantages and disadvantages of various Sanitary Appliances for 
Houses — Inspection of Bmlders' and Plumbers* worx. 

A knowledge of what constitutes a Nuisance, arising from any Trade, 
Business, or Manufacture. 

A fiur knowledge of the characteristics of good and bad Food (such as 
Meat, Fish, Milk, Vegetables), so as to be able to recognise un- 
soundness. - 

Some knowledge of Infectious Diseases, and of the Eegulations affect- 
ing persons suffering or recovering from such diseases. 

A knowledge of the best Methods of Disinfection. 

Methods of Inspection, not only for Dwellings, Cellar Dwellings, 
Dairies, and Milk-Shops, but of Markets, Slaughter-Houses, 
Cow-Sheds, and offensive Trades. 

Scavenging and the Disposal of Befuse. 

All persons who have passed the above Examination and received 
the Certificate for Inspectors of Nuisances are, by virtue of having so 
passed, entitled to become Associates of the Institute for Life, upon 
payment of Three Guineas (without Annual Subscription), in addition 
to the fee paid for the Examination. 
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LIST OF BOOKS SUGGESTED BY THE EXAMINERS AS USEFUL 
TO CANDIDATES. 



Soldhf 
' Btfre^SpotUswoode, 



SUEVETOES, 

Laws aitd Bte-Laws. 

The principal Acts afifectiiig Sanitary Authorities, vizi- 
Gas Works Clauses Acts, 1847. Price M. 
Water Works „ „ 1847. Price U. ; & 1863» 

price M, 
Public Health Act, 1875. Price be.lid, 

„ „ Water. 1878. Price ^d, 

Elvers Pollution Act, 1876. Price 6rf. 
Artizans* and Labourers' Dwellings Acts, 1868. 
Price 7id, ; and 1876, price Is, J 

Local GK>vemment Board. Model Bye-Laws for Sanitary Authorities, ^fre 
^ SjMttiewoode. Price 4s. 6d, 

tCHAMBERS, Oeoboe F. Digest of the Law relating to Public Health and 
Local Government. 7th Edition. Stevens ^ Son. Price £1 Ss. 

tFiTzoBBALD, Vesey. Public Health Act and Local Govemment Act, 1875. 
drd Edition. Waterlow Bros. ^ Layton. Price \2s.M. 

tGLBN, W.C, Q.C. PubUc Health Act. Knight. Price £\ 16». 

tLuHLBY. Public Health Act, 1875. ISiaw ^ Son. Price £\ be. 

tMiCHAEL & Will. On Gas and Water. Butterworth. Price £1 5s. 

Stbaiton's Public Health Acts, 1875. 1880 Edition. JSnight. PHceSs.ed. 

tWooLBYCH. On the Metropolis Local Management Acts. 2nd Edition. 
Shaw 8f S(m. Price £\ U. 

tSM ITH, William Robbbt, m.d., and Smith, Henby, m.b. The Iaws Con- 
cerning Public Health. Sampson Low ^ Co, Price £1 Us. 6d, 

Sewebaob and Dbainaob. 

BouLNois, H. P., M.iNST.c.E. The Municipal and Sanitary Engineer's Hand- 
Book. K^F.N.Spon. Price \2s.6d. 

BucHAN, W. Paton. Plumbing. Crosby, Lockwood ^ Co. Price Zs. 6dL 
Denton, J. Bailey, m.inst.c.b. Sanitary Engineering. E, & F. N. Skum. 
I^e £i 6s. 

PiELT), RoGRBS, M.INST.C.B. Bye-Laws and Begulations with reference to 
House Drainage. J5. 8f F, N. Spon, Price Is. 

Fox, CJoBNKLius B., M.D. Disposal of the Slop Water of Villages. J. * A. 
ChurchiU. Price Is. 6d. 

Galton, Douglas, c.b., f.b.8. Observations on the Construction of Healthy 
Dwellings. Henry Frowde. Price 10«. 6rf. 

Hellybb, S. S. The Plumber, and Sanitary Houses. 2nd Edition. B. S. 
BaUford. Price l^.^. 
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Knight ft Co. Annotated Model Bye-Laws of the Local Ooyemment Board 
relating to — I. Cleansing of Privies, &c. II. Nuisances. III. New 
Buildings. JSnight ^ Co. FH09 8s. 6d. 

Lathah, Baldwin, icin8t.c.b. Sanitary Engineering. E. ^ F, N, Spon, 
Pric^ £1 lOf . 

Bawunbon, Robt., c3. Suggestions as to Drainage, Sewerage, and Water 
Supply. Ehight. Prio^Za, 

tBeport of the Committee of The Local Government Board on Treatment of 
Town Sewage. Saruard ^ Co, iVtca, JRtpoH U.; Hans lOa, 

RuBSSLL, J. A« Two Lectures to Builders and Plumbers. Simpkin, Mar' 
«Aa0^Cb.,1878. Prio$U.M. 

BoBiHSON, Hbnby, C.B., F.a.8. Sewage Disposal. S, ^ F. N. Span. Price 6«. 



Watbb Supply op Townb and Housbs. 

tBuCRAN, A« Introductory Text Book of Meteorology. 2nd Edition. W. 

Blachoood ^ Sons. Price 4g.M. 
tHuMBEB, William, assock jn8t.o.b. Water Supply of Cities and Towns. 

CroAy.Lochwood^Co, iVtc0i6.68. 
Pabrt, Joseph, c.b. Water: its Composition, Collection, and Distribution. 

F, Wame. Price 2$. M. 

tSixth Report of the Royal Commissioners on Pollution of Rivers. Hamard 
^Co. Price lee. 

Bb&uiiAtion op Cbllab DwBLLiNes AND Lodging Houbbs, 
Ventilation, &o. 

Oalton, Douglas, 03., f Jt.8. Observations on the Construction of Healthy 

Dwellings. Meniy Ihnode. iVtbe 10«. M, 
Habtlbt, W. Nobl. Air and its Relation to Life. Lonffmaru, Green (J- Co. 

Priced, 
tPABKBS, E. A., M.D., F.BJB., and F. DB Chaumont, M.D., P.B.8. A Manual of 

Practical Hygiene (Chapters on Air). J. <$• A. Churchill. iVtc0 IBs. 



Highways and Stbebtb. 

Boulnois, H. p., M.1N8T.C.B. The Municipal and Sanitary Engineer's Hand- 

Book. E.^FN.^on. PriceVU.M. 

Codbinoton, T., M.IN8T.G.B. Maintenance of Macadamised Roads. E. ^ F. 

K.Span. PriceOs. 



Obnebal. 

tPABKBS, E. A., M.D., p Ji^., and P. db Chaumont, m.d.» p.b.8. A Manual of 
Practical Hygiene. J. & A. Churchill, Price ISa, 

tWiLSON, 0.,K.A., M.D. Handbook of Hygiene and Sanitary Science. J. ^ A, 

Churchill. Price lOa.M. 
tMuBPHY, Shirlby F. Our Homes, and how to make them Healthy, 

CasM^Co. Prioelbs. 



Digitized by 



Google 



8Mh9 



448 



INSPECTOBS OP KtriSANCES. 

The Principal Acts relating to the Datiet of Inepeeton, Tist- 
Pablic Health Act, 1875. Price b9.^\d. ' 

Water, 1878. PrifAyU 
Canal Boats Act, 1877. PHce^d, 
Sale of Food and Drugs Acta, 1875. iVibe6dL; and 

1879, 0rur« SdL 
Birers Pollution Act, 1876. Price 6dL 
Artizana* and Labourers' Dwellings Acts, 1868. 

Price 7id, ; and 1876, price 1#. 
Alkali, &&, Works Begulations Act, 1881. Price 

bd. 
Nuisances RemoTal Acts, 1855. Priee U.: 1800, 

pneeSdL; and 1866, price IjdL ^ 

Local GoTemment Board. Model Bye-Laws for Sanitary Authorities. E^ 
^ apottinooode. Price i»,M 

Local €k>Temment Board. General Orders relating to Duties of Inspectors of 
Nuisances, issued March 10th and 13th, 1880. 

Metropolitan Board of Works. By»-Laws under the Slaughter-houses, Ac 
Act; eight in number. 

Metropolitan Board of Works. The Dairies Cowsheds, and Mtlkshops Order 
of July, 1879. 

Stsatton's Public Health Acts, 1875. 1880 Edition. Kmgkt. Priee 3«. 6<l. 

tWooLBTCH. On the Metropolis Local Management Acts, ^d Edition. 
Shaw Sr Son. Price £l.U. 

CoBFiBLD, W. H.. 1C.A., 1C.D. The Laws of Health. Longman ^ Co. Price 
U.dd, 

COBFiFXD, W. H., 1C.A., 1C.D. Dwelling Houses: their Sanitary Construe- 
tion and Arrangements. JJ. K. Leune. Price Ze. 6dL 

F. DE Chaumont, M.D., F.B.8. MsDuals of Health. The Habitation in Bela- 
tion to Health. Soci^yfor Promoting Chrietian Knowledge. Price \$. 

Field, Kogebs, k jnst.ce. B^e-Laws and Begulations with Reference to 
House Drainage. E, 4* F» NlSpon, Price It. 

Kkight & Co. Annotated Model Bye-Laws of the Local Government Board 
relating to—I. Cleansing of Privies, &c II. Nuisances. III. New 
Buildings. Kn/ight <$• Co. Price 88. 6d. 

Habtlet, W. Noel. Water, Air, and Disinfectants. Society for PromaHtig 
Chrietian Enotoledge, Price la. 

fPABKES, E. A., M.D., F.B.S., and F. DE Chaumont, h.d., f.b.8. A Manual of 
Practical Hygiene. (Chapters on Water, Air, Food, and Sewage). J. & 
A. Churcm. Price 18*. 

tMtTBPHT, Shibley F. Our Homes, and how to make them Healthy. 
CaseeU^Co. Price \b$. 

t Books marked thus are Works of Eeference. 

It is not necessary that O&ndidates should study all the works mentioned 
in this List, as two or three are quoted in some subjects to afford greater 
facilities for obtaining the information. 
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EXAMINATIONS FOR LOCAL SURVEYORS AND 
INSPECTORS OF NUISANCES. 



ThefoUomng Candidates received Certifioatee during the year 1884. 



LOGAIi SUBVEYOBS. 

1884, June 6, Gilbt, G., Bath. 

1884, Not. 7, Phillipson Bubton, B., Dublin. 

1884, June 6, Babvobd, W. H., Nottingham. 

1884, June 6, Tattbbsall, W., Aocrington. 

1884, Not. 7, Thomson, Giiabbt, Glasgow. 

1884, June 6, Wilson, J. B., Arlecdon, Camforth. 

1884, Not. 7, Wobth, J. Edwabd, Burslem. 

INSFEGTOBS OF lOJISANGES. 

1884, June 6, Ainob, T. Sttlbb, Bristol. 

1884, June 6, Bbok, W. C., Hastings. 

1884, Not. 7, Bbooks, J., Lees Brook, near Oldham. 

1884, June 6, Cambbon, EsNinBTH, Aberdeen. 

1884, Not. 7, Daly, W., Lees Eoad, Oldham. 

1884, June 6, Easton, C. J., Gosport. 

1884, Not. 7, Fbasbb, W., LiTerpool. 

1884, June 6, Gebbs, B., Portsmouth. 

1884, June 6, Hablam, T. ToNge, Bolton. 

1884, Not. 7, Houghton, J., Moseley, near Birmingham. 

1884, June 6, Jbffbbt, B., Bedford Bow. 

1884, June 6, Jobungs, G. W., Sunderland. 

1884, Not. 7, Keal, J., Sutton, Surrey. 

1884, Not. 7, Loach, J., Handsworth, Birmingham. 

1884, June 6, Mallinson, J., Colne, Lancashire. 

1884, Not. 7, Mabshall, J., Hombj, Lancaster. 

1884, June 6, Pabexb, J., Birmingham. 

F F 
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1884, Not. 7, Pottbb, Ben., Brixton. 

1884, June 6, Poulson, F. T., Tottenham. 

1884, Not. 7, EoLLnrsozr, A. H., Chesterfield. 

1884, June 6, Shadhatte, W. A., Poplar. 

1884, Not. 7, Simpsoit, J. T., HulL 

1884, June 6, Sittclhtb, A., Thornton, near Bradford. 

1884, June 6, Txtkneb, Thomas, Bolton. 

1884, Nov. 7, Wheat, T., Sunderland. 

1884, June 6, Whttb, James, Edinburgh. 

1884, Nov. 7, WiKSBB, P. Sawxbb, Charing Cross, S.W. 
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EXHIBITIONS OF SANITARY APPARATUS AND 
APPLIANCES. 

Thb Exhibitions of Sanitary Appliances are held annually in 
connection with the Autumn Congress, and unpatented exhibits are 
protected by a certificate granted by the Board of Trade, under the 
Patents Designs and Trade Marks Act, 1883. 

Judges are appointed by the Council to examine the several 
exhibits, and award Medals and Certificates of Merit to such objects 
as they may consider worthy. 

In addition to the Ordinary Medals, a special Medal — the 
Bichardson Medal — ^is offered by the Institute, for a selected exhibit 
from the entire exhibition, and will be awarded by the Judges in 
cases of pre-eminent merit only. Selected exhibits of such a nature 
as to require practical trials which cannot be carried out on the spot, 
are submitted to such trials upon the Exhibitors defraying the neces- 
sary expenses. 

The Exhibits are arranged in the following Classes :— 

CLASS I.— Building Matebials, 

CONSTBUCTION AND MaCHINBBY. 

Materials and Construction. 
Damp-proof Courses. 
Paints and other Protectiyes. 
Wall Papers and Coverings. 
Flooring. 

Becoratiye Materials. 
Machinery adapted for Sanitary 



Laundry Appliances. 

CLASS XL— Wateb Supply and 
Sbwebagb. 

Apparatus for Water Supply. 

Filtering? and Softening Water. 

Water Waste Preventers. 

Flushing and Watering. 

Sinks. 

Baths and Lavatories. 

Water Closets. 

Urinals. 

Drain Pipes. 

Traps. 

Dry Closets. 

Sewaf2re Treatment. 

Miscellaneous Sanitary Goods. 

CLASS IIL— Heating, Liohtino, 

AND VenTILATTNO. 

Heating Appahitus. 
Cooking Apparatus. 
Smoke Preventing Appliances. 



Lighting, including Electric 

Lighting. 
Ventilating Oas Burners. 
Ventilators. 

CLASS IV.— Pebsonal Hygiene, 
Foods, Filtebs & Disinfeotantb. 

Clothing. 

Beds and other Furniture. 
Hospital and Sick Boom Appli- 
ances. 
Domestic Appliances. 
School Fittings. 
Gymnastic Apparatus. 
Poods. 

Domestic Filters 
Mineral Waters. 
Soaps and other Detergents. 
Antiseptics and Disinfectants. 
Disinfecting Apparatus. 

CLASS v.— Miscellaneous. 
Artide8 of Sanitcary intereit not 
included in the above Ciassee, 
etichae: — 

Scientific Instruments. 
Books and Periodicals. 
Models and Drawings. 
Prevention of Accidents. 
Bespirators and F^ce Guards for 

Unhealthy Occupations. 
Fire-preventing Appliances. 
Methods for the Disposal of the 

Dead, &c., &c., &c. 
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CLASSIFIED LIST OF MEDALS AWARDED AT THE 
EXHIBITIONS. 



BIGHARDSON lEEDAIi. 

Siemens's Begeneratdve Gha Burner. Mather & Armstrong, New- 

casiler^p(MrTyne. newoastlb, 1882. 

Griffithfl* Patent White. Silicate Paint Company, Canwm Street, E.C. 

BTAPFOBD, 1878. 



SILVEB MEDAIi. 
Ofbred by the Exeter Qbb Company. 
Dr. Bond's Euthermic Ventilating Ghis Stoye. Sanitary & Economic 
Supply Association, Ohucetter. bxbteb, 1880. 

Eureka Ghis Cooking Store Wright, J. & Co., Birmingham. 

DX7BLIK, 1884. 



MEDAIiS AND SFECIAIi CEBTIFIOATEa 

In cases where awards are made at subsequent Exhibitions for the 
same Exhibits, only the name of the town and date are giyen. 
Exhibits which have already received Medals at previous Exhibi- 
tions of the Institute are excluded from awards of Medals; but 
those Exhibits to which a second Medal would otherwise be awarded 
receive Special Certificates, and these are distinguished in the fol- 
owing list by asterisks placed against the name of the town at which 
the £bchibition was held« 



CLASS L— BUILDING MATEEIALS, CONSTETJCTION 
AND MACHINEET. 

a). Materials and Ck>nstraotion. 
Aluminium Crown Metal. Aluminium Crown Metal Co., Gfkugaw. 

GLASGOW, 1883. 
Delta MetaL Alex. Dick, London. Glasgow, 1883. 

Silicate Cotton (Slag-wool). J. A. O. Boss, NeweaeiU^pon-Tyne. 

KBWOABTLB, 1882. 

Scottish Asbestos. Scottish Asbestos Co., GUugow. Glasgow, 1883. 
Damp-proof Concrete Pavement. W. B. Wilkinson & Co. NewccuiU- 

uponrTyne. kewcabtlb, 1882. 

Silica Glazed and Enamelled Eire Clay Bricks and Faience. Will- 

oocks & Co., Burmantoftif Leeds. OBOTDOir, 1879. 
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(2). Damp Proof Courses. 
No awards. 

(8). Paints and other Protectiyes. 

Griffiths' Patent White, and for their preparations of Silicate Paint, 
Enamel Paint, and Petrifying Liquid. Silicate Paint Com- 
pany, Cannon Street, E.G. stajpokd, 1878. 

Leadless "Charlton White "Paint and Dryers. J. B. Orr & Co., 
Charlton, London. glajsqow, 1883. 

Arcanum Process of Silver Plating Steel. Jefferson Bead, Birming^ 
ham. CBOTDOBT, 1879. 

(4). Wall Papers and Goveringa 
Paper Hangings free from Arsenic. Woollams & Co., High Streit^ 
Maryl€b<me, Lotidon. oeotdon, 1879. ♦ihbwoastlk, 1882. 

^GLASGOW, 1883. 
(6). Flooring. 

Economic Hollow Flooring. G. E. Pritchett, 20, Spring Gardens, 
London, S.W. stappobd, 1878. *0BOYDOi!r, 1879. 

(6). Deoorative Materials. 
Colouring Patterns through the Substance of Wood. H. Chalk Webb, 
Worcester. bxetbb, 1880. 

Wedgwood Ornamental Tiles. W. B. Morrison, Glasgow. 

GLASGOW, 1883. 
Art Pottery. Doulton & Co., London. dublik, 1884. 

(7.) Maohinery adapted for Sanitary Purposes. 
Improved Six-Ton Steam Bead Boiler. Aveling & Porter, Bochester, 

OBOTDON, 1879. 
Fryer's Destructor, Fryer's Carbonizer, and Firman's Dessicating and 
Bendering Apparatus. Manlove, AUiott, Fryer & Co., Not- 
tingham. BXWOASTLE, 1882. 

C8). Laundry Appliances. 
Improved Washer, vrith table complete. J. Borwell, Britannia 

Foundrvj Buirton-on^Trent. Leamington, 1877. 

New " Shuttle ^ Steam Power Washing Machine. T. Bradford & Co., 

London and Maw^iester. 

LEAMINGTON, 1877. *BTAFFOED, 1878. 

Washing Machines. Thomas Bradford & Co., London and Manr 
Chester. Newcastle, 1882. ♦glasgow, 1883. *dublin, 1884. 

CLASS n.— WATEB SUPPLY AND SEWEBAGE. 
(1). Apparatus for Water Supply. 

Anti-percussion High Pressure YaJves. Doulton & Co., LambeOiy 
London, gboydon, 1879. *exeteh, 1880. *glasgow, 1883. 

•DUBLIN, 1884. 
Anti-percussion Ball Valve. Doulton & Co., London. 

HEWOASTLB, 1882. 
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Improyements in Well Sinkiiig Apparatus. Le Grand & SatcMe» 
BtmiMi Bow, E.O. lbaminoton, 1877, ♦oeoydok, 1879, 

Buck's Automatio Bain-water Separator. G. G. Boberts, Haslemere 
Surrey^ nhwcastlb, 1882. *gijlbgk)w, 1883* 

(2). Filtering and Softening Water. 
No awards. 

(8). Water Waste Preventers. 
Direct Acting Yalyeless Waste Preventer. A. T. Bean, 5, Canrum 

Bow, S.W. IXETBE, 1880. *WHWCABTLB, 1882. 

Siphon-action Water Waste Preyenters. Shanks A Co., Barrhead, 
N.B. BUBLiK, 1884. 

(4). Flushing and Watering. 
No awards. 

(6). Sinks. 
Enamelled Fireclay Sinks. Craig, J. & M., KUmarnoek. 

nuBLnr, 1884. 
(6). Baths and Lavatoriea 

Hot-Air Bath. T. Galbraith, Crawford Square, Landcnderry. 

LBA3awGKroir, 1877. 
Concrete Bath in one piece. W. H. Lascelles, BujihiU Bow, E.O. 

OBOTDON, 1879. •mbtbb, 1880. 
Porcelain Bath. Joseph Cliffy Sons, Leeds. Glasgow, 1883. 

Fire-day EnameUed Bath. John Hall A Co., Stourbridge. 

GLASGOW, 1883. 
FluBhing Bim Lavatory Basin and Apparatus. J. Tylor & Sons, New- 
gaU Street, E.G. bzbtes, 1880. 

(7). Water dosets. 
Excelsior Water Closet. D. T. Bostel, Duke Street, Brighton. 

LBAMHTGTOK, 1877. *8TAPrOBD, 1878. 

Fall-flush Yalyeless Closet Hayward, Tyler & Co., London. 

KEWOASTLB, 1882. 

Household Water -Closet. O. D. Ward, London. mgwoASTLB, 1882. 

(8). Urinals. 
No awards. 

(9). Drain Pipes. 
Stanford's Joints for Stoneware Pipes. Doulton A Co., Lamheih, 

JjOndon. BTMXWORD, 1878. *]BXBTEB, 1880. 

Stoneware Pipes with Stanford's Joint. J. Stewart, Sen., Olaegow.. 

•GLASGOW, 1883. 
Acme Sewer Pipes. H. Percy Boulnois, Portstnouih. 

GLASGOW, 1883. 
G.0). Traps. 
Exhibit of Stoneware Disconnecting Traps. J. Stewart, Sen., Olas- 

gOW. GLASGOW, 1883. 
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(U). Dry Oloseta 
Dry Earth Cloeets. British Sanitary Company, CR<ugow. 

ITBWOABTLB, 1882. ^GLASGOW, 1883. *DTJBLnr, 1884. 

Excreta Fail (oak) with Spring Lid. B. B. Haresoeugh & Co., Bm- 

tinek Street^ Leeds. lbamikgtgit, 1877. • STAfFOSD, 1878. 
Dry Earth or Ashes Closet. B. E. Heap, Manchester. 

GLASGOW, 1883. *DUBLnsr, 1884. 
Dry Closet, suitable for Ashes or Disinfecting Powder. L. Moser, 

Southampton. exeteb, 1880. 

Moule's Earth Closets. Moule's Patent Earth Closet Company, 5a, 

Oarrick Street, W.G. staitobd, 1878. ♦oeotdon, 1879. 

Moule's Earth Closet. Wippell Bros. & Bow, 231 and 232, High 

Street, Exeter. ^hxeteb, 1880. 

Dry Earth Closet. J. Parker, Woodstock^ Oxford. 

LBAMiirGToir, 1877. 
Portable Cinder Sifting Ash Goset, with Soil Pail. Sanitary Appliance 

Company, Sal^rd. stapfobd, 1878. *0EOTDoir, 1879. 

(12). Sewage Treatment. 
No awards. 

(18). MiBOftllaneous Sanitary Gk>odB. 

Sanitary Appliances, Exhibit of. W. P. Buchan, Glasgow. 

GLASGOW, 1883. 
Sanitary and Domestic Appliances, Exhibit of. Maguire & Son, 
DMin. suBLnr, 1884. 

(14). dstems. 

CLASS in.— HEATING, LIGHTING, AND VENTILATING. 

(i). Heating Apparatus. 

Ventilating Tile Stove. Doulton & Co., Lambeth^ London. 

BXBTEB, 1880. ♦nBWOASTLB, 1882. ♦GLASGOW, 1883. 

♦dubldt, 1884. 
Challenge Hot-water Boiler. J. Keith, Lofndo/n, and Edinlmrgh. 

GLASGOW, 1883. 

Slow Combustion Stoves. Musgrave & Co., Belfast, dttblin, 1884. 

Dr. Bond's Euthermic Gas Stove. Sanitary & Economic Supply 

Association, Gloucester. bzstsb, 1880. 

(2). Cooking Apparatus, 

Apparatus for Cooking by Gas. Billing & Co., HatUm Garden, E.C. 

STAJTOBD, 1878. ♦OBOTDON, 1879. 

Economical Cooking Bange. G. H Harris, Bristol Street, Birming^ 
ham, LEAHnrGTON, 1877. ♦stajtobd, 1878. 

PhoBnix Portable Bange, and the Birmingham Bange with BedudUe 
Fire without Gas. Hassall & Singleton, Birmingham. 

STAFIOBD, 1878. 



Digitized by 



Google 



OLAflSnriBD LIST OV MSDALS. 457 

Apparatus for Cookiiig by Gas. S. Leoni & Co., Strand. 

8TArK>BD, 1878. 
'*Sine qu& non" Open and Close Fire Eange. A. Shaw & Son, 

Glasgwj. Glasgow, 1883. 

Artizan Cooking Eange. Walker, Tumbull & Co., FalkirJc. 

GLASGOW, 1883. 
Improred Open or Close Bange Kitchener. W. P. Wenham, Chwrch 

Struts Croydcn. cbotdow, 1879. 

Wilson Portable Close Cooking Bange. Wilson Engineering Comr 

pany, ^oiftom, W.G, exeteb, 1880. 

Improved Wilson Bange with Steel Boiler and non-conducting 

Jacketing. Wilson Engineering Company, London, 

irawoASTLE, 1882. ♦olasgow, 1883. ♦dublik, 1884. 

Eureka Gbs Cooking Stove. Wright, J. & Co., Birmingham. 

DUBLIIT, 1884. 
Cookin g B ange with Bevolving Fire for the Prevention of Smoke. 

Whyte & Bradford, Bowntas. Glasgow, 1883. 

(8). Smoke Preventing AppUanoea. 

Mechanical Stoker. O. Sinclair, LeitK Glasgow, 1883. 

(4). Lighting, including Electric Lighting. 
Swan's Incandescent Electric Lights. Edmundson, J. & Co., Dublin. 

nuBLm, 1884. 

Prismoidal Pavement and Floor Lights. Hamilton & Co., Leaden^ 

haU Strut, E.G. obotdon, 1879. 

Siemens's Begenerative Ghis Burner. Mather & Armstrong, New- 

cagtle-^ipannTyne. Newcastle, 1882. 

Mercury Gh&s Governor. James Stott & Co., Oldham. 

NEWCASTLE, 1882. 

** Stott " Gas Governor. A. Brown & Co., GUugow. 

♦GLASGOW, 1883. 
Stotfs Mercury Gas Governor. Smallman, John L., Dublin. 

•DUBLIN, 1884. 
(6). Ventilating Gtas Burners. 

No awards. 
(6). Ventilatoni. 
Conical Ventilators. J. E. Ellison, Leedt. sTAiroBn, 1878. 

♦OBOTDON, 1879. 'GLASGOW, 1883. ♦DUBLIN, 1884, 

Auto-Pneumatic Ventilation. Nathan Hunt, Bristol, sxeteb, 1880. 
Glass Louvre Ventilators. J. Moore, St. Jam/ti Walk, ClerkeMveH. 

E.C. EIETEB, 1880. 

CLASS IV. — PEBSONAL HYGIENE, FOODS, FILTEBS 
AND DISINFECTANTS. 

(1). Clothing. 

Innocuously-djed Woollen Gh>ods. Donegal Industrial Fund. 

DUBLIN, 1884. 
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(2). Beds and other Fumiture, 

Excelsior Spring Mattress. Chorlton & Dugdale, Manehetter. 

LEAMnroTOK, 1877- ♦stapeom) 1878. *0BOTDOir, 1879. 

*XXBTEB, 1880. *CTW0A8TLB, 1882. ^GLASGOW, 1883. 

♦dxtbldt, 1884. 
** Swing " Woven Wire MJattress. Chorlton & Dugdale, Manchester, 

DUBLnr, 1884. 

"Fnirersal" Invalid Tubular Water and Air Bed. Focock Bros., 

Souihwark Bridge Boad. staffosd, 1878. ♦oEOTDOir, 1879. 

Furniture, Exhibit of. Pirn Bros., Dublin. nuBUK, 1884. 

(8). Hospital and Sick Boom Applianoes. 
Invalid Furniture. J. Carter, 6a, Cavendish Street, W. ezetes, 1880. 
Hospital and Sick Boom Appliances, Exhibit of. W. B. Hilliard A 

Sons, Glasgow. gIiABOOW, 1883. 

Ambulance Wheeled Litter. Maj. F. Duncan, The Common, WooU 

tvich. BTAJnSORD, 1878. 

(4). Domestio Applianoes. 

Machine for Washing and Cooling Butter. F. & C. Hancock, Dudley^ 
Worcester. leamikotok, 1877. *flTArPOED, 1878. 

Exhibit of Machines for Domestic use. F. & C. Hancock, Dudley ^ 
WoreesUrshire. Glasgow, 1883. 

Flat Webb Knitting Machine, and Bothwell Knitting Machines, 
Eothwell, W., Bolton. dublest, 1884. 

Friction Driving Attachment, for Sewing Machines. Singer Manu- 
facturing Company, London. Glasgow, 1883. 

(6). School Fittings. 
School Furniture. Colman & G-lendenning, Norwich, xxxteb, 1880. 

(6). Gymnastlo Apparatus. 

No awards. 

(7). Foods. 
Powders for Peptonizing Milk. Burroughs, Wellcome & Co., Lcfndon. 

ntJBLnr, 1884. 
C8). Domestio Filters. 

Filtre Eapide. P. A. Maignen, Oreat Tower Street, E.C. 

CEOTDOK, 1879. *EXBTBB, 1880. ♦GLASGOW, 1883. 

♦dublik, 1884. 
Bischof s Spongy Iron Filter. Spongy Iron Water Purifying Com- 
pany, Oxford Street, W.C. LBAMiNGTOir 1877. 

(9). Mineral Waters. 
(10). Soaps and other Detergenta 

No awards. 
(11). Antiseptics and Disinfeotanta 
Calyerf 8 Carbolic Acid for disinfecting purposes. Calvert & Co., 
Bradford, Manchester, lbamingtok, 1877. *0EOTi>oir, 1879. 
♦bxetee, 1880. ♦GLASGOW, 1883. ♦nuBLm, 1884. 
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Chemical Substances used for Disinfection. Macke7, Macke7 & Co. 
London, dxtblin, 1884. 

Little's Soluble Phenjle. Morris, Little & Co., Bancagter, 

STATFOBD, 1878. 

Sanitas Oil. Sanitas Company (Limited), L<ynd<m. itewoabtlb, 1882. 

Chemical Preparations and Apparatus. Sod^t^ Frangaise DHjgi^ne, 

Paris. lhamingtok, 1877. 

(12). Didixfeoting Apparatus. 
Portable Disinfecting Apparatus. Eraser Bros., Commercial Boad, E. 

OBOTDOIT, 1879. 
Add Pump and Sjphon. Chas. W. Walker, Wandgworih Common. 

OBOTDOK, 1879. 



(3LASS v.— MISCELLANEOUS. 

Articles of Sanitary Literest not induded in the above Classes, 
such as :— 

(1). Sdentifio Instruments. 
No awards. 

(2). Books and Feriodioala 
Books on Hygiene. Sod^t^ Francaise d'Hygi^ne, Paris. 

NEWCASTLE, 1882. 

Sanitary Engineer of New York, Newspaper. H. C. Meyer, New 
York. eLASGOW, 1883. 

(8). Models and Drawings. 
No awards. 

(4). Prevention of Aooidenta 

** Kredemnon " life-saving Gtirments. F. Wentworth & Co., London. 

6LAJ3GOW, 1883. 

(5). Respirators and Face Guards for Unhealthy Oeoupations. 

Tyndall's Smoke Bespirator. J. Sinclair, LeadenhaU Street^ B.C. 

0BOTix>ir, 1879. 

(6). Fire Preventing Appliances. 
(7). Methods for the Disposal of the Dead. 

(8.) Sundries. 
No awards. 
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CERTIFICATES AWARDED AT THE EXHIBITIONS. 



CLASS L— BUILDING MATERIALS, CONSTBUCTION 

AND MACHINEEY. 

(1). MaterialB and Goxistraction. 

AdjuBtable Shoe and Begiilating Spring Hinge for Swinging Doors. 

E. Adams, 7, Great Dover Street^ London^ S.E. CBOTDOK, 1879. 

Fanlight Openers and Casement Fasteners. B. Adams, 7, Great 

Dover Street^ London^ S.E. obotdoit, 1879. 

Norton Door Spring. B. Adams, London, dublif, 1884. 

Adi'ustable Pivot for Fanlights. B. Adams, London, dubldt, 1884. 

White Enamelled Bricks. Bourtreehill Coal Co., Dreghom^ Ayrshire, 

DUBLm, 1884. 
Granite Vitrified Bricks and Paving. Candy & Co., Newton AI>bot, 

BXBTEB, 1880. 

Willesden Waterpoof Paper and Canvas. W. Carson & Sons, Dublin, 

nuBLiK. 1884. 

Granite Concrete Pavement. T. Cordinglej & Sons, Bradford^ 

DUBLDT, 1884. 

White Enamelled Bricks. J. & M. Craig, KHmamoek. dublut, 1884. 

Silicon Tread For Steps. Doulton & Oo., Lambeth, London. 

GLASGOW, 1883. DUBLIK, 1884. 

Cotton Machine Belting. M. Qandy, Liverpool. Glasgow, 1883. 
Steil's Fastener for Machine Belting. M. Gandj, Livet^>ool. 

GLASGOW, 1883. 
Opener for Fanlights and Skylights. W. & B. Leggott, Bradford. 

GLASGOW, 1883. DUBLDT, 1884. 

Glazing without Putty. Pennycook Patent Glazing & Engineering 
Company, Glasgow. Glasgow, 1883. dublih, 1884. 

Revolving Shutters, with Balance Weight Motion. Salmon, Barnes 
& Co., UlverHon. exstbb, 1880. 

Hygeian Bock Building Composition. William White, Abergavenny, 

kewoastlb, 1882. 

Chain Belting for Machinery. W. Wilby, DiMin. nuBLor, 1884. 

(2). Damp Proof Cotmea. 

(8). Paints and other Froteotives. 

No awards. 

(4). WaU Papers and Coverings. 
*» lincrusta Walton." F. Walton & Co., London. Glasgow, 1883. 

(6). Flooring. 

Parquet Flooring. A. Ghtrdner & Son, Glasgow, Glasgow, 1883. 
Solid Oak Parquet Flooring. F. B. Scott & Co., DuUin. 

DUBLnr, 1884. 
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(6). Deooratiye Materials. 
Deoorative Tiles for Covering WaUs and Floors. Doulton A Co., 
Lambeth^ lAmdon. obotdon, 1879. 

Maisden Tiling for Wall Decoration. Magaire & Son, Dublin. 

DUBLnr, 1884. 

(7). Machinery adapted for Sanitary Parpo8e& 
ImproYed Non-Absorbent Tub or Pail Van. J B. MeCallum, 

Stajffwrd. iziTXB, 1880. 

(8). Laundry Applianoea. 
<' Vowel E." Bradford's Family Washing Machine. Ghirfcon & King, 

Exeter. bxetbb, 1880. 

Paragon Washing Machine with Canadian Washer. Eirsop & Co., 

NewcaHU^upon-Tyne. mswOASTiJB, 1882. 

Mitchell's Patent Steam Washer. James Mitchell, NeweasllMJipcnr' 

Tyne. itbwcabtlb, 1882. 



CLASS n.— WATEB SUPPLY AND SBWBRiGE. 

(1). Apparatus for Water Supply. 
Hydranlic Bam. W. Baird, Dublin. bttblik, 1884. 

Latham's Flap Yalve. Doulton & Co., London. mswoASTLB, 1882. 
Water-taps. J. Fell & Co., Wolverhampton. kbwoastub, 1882. 

Lurge Way Waste Plug, with Protective Cover. Finch & Co., 

181, High Holbom, W.C. obotdon, 1879. 

Hose Beel. Headle^ & Sons, Carnhridge. OBOTnoir, 1879. 

Lnproyed Paragon Valye. W. Boss, Glasgow. OLAi^GOW, 1883. 

Improved Full-Way Stop Valve. J. Tylor & Sons, 2, NewgaU Street^ 

E.G. EZSTEB, 1880. 

Vacuum Flushing Cistern for Closet, with Seat-action Arrangement. 

Doulton & Co., Lambeth, London. niiBLiK, 1884. 

Anti-percussion High-pressure Bib Valves. Doulton & Co., Liyndon^ 

mswcASTLB, 1882. 

(2). Filtering and Softening Water. 
No awards. 

(8). Water Waste Preventera 
Waste-preventing Flushing Syphon. Henry Watson & Son, Neun 
caede-^iponrTyne. kewoastlb, 1882. 

Syphon for Water Closet Cisterns. Braithwaite A Co., Leeds. 

CEOTDOir, 1879. 

Bath Locking Valves, for preventing waste of water. Doulton & Co., 

Lambeth^ London, kewoastlb, 1882. 

" Waste Not " Begulator Valve. J. Tylor & Sons, 2, NetugaU Street, 

E.C. XZSTEB, 1880. NBWOASTUl, 1882. 

Bath Locking Valves for preventing Waste of Water. J. Tylor A 
Sons, London. kswoastlb, 1882. 
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(4). Flushing and Watering. 
Syphon Eliiahing CiBtem. Wright & Stevens. hswoastle, 1882. 

(6). Sinks. 
Batler^B Sink, lined with Block Tin. W . Baird, Duhlin. 

nuBUK, 1884. 

White Enamelled Fireclay Sinks. W. Baird, Dublin. niiBLnf, 1884. 

White Enamelled Fireclay Sinks. Bourtreehill Coal Co., Dreghonij 

Ayrthire, BUBLIk/ 1 884. 

White Enamelled Fire Clay Sinks. J. & M. Craig, Kilmamoek. 

KKWCASTLB, 1882. GLASGOW, 1883. 

Cheap Glased Stoneware Sinks. Doulton & Co., Lambeth, Land&n. 

DUBLur, 1884, 
** Articans' Dwellings Sink.'' G. Jennings, Stangate, London. 

CBOTDON, 1879. 

White Enamelled Fireclay Sinks. Maguire & Son, Duhlin. 

DTJBLnr, 1884. 
Swiyel, Lock Plug, and Overflow for Sinks. Stidder & Co., 50, South- 
wark Bridge Boad^ S E, OBOTDOir, 1879. 

Cup Grating for Sinks. Thomasson & Key, Worcester. 

mfflwoASTLB, 1882. 
Lnproved Enamelled Iron Slop Sink, with Begulator Supply Valve. 
J. Tylor & Sons, 2, Newgate Street, London, E.O. 

EZXTEB, 1880. 

Hospital Slop Sink with Waste-not Begulator Valve. J. Tylor A Sons, 

London. hbwcastlb, 1882. 

Slop Sinks. T. Twyford, Hatdey. nuBLnr, 1884. 

Fire-CIay Sanitary Sinks, and Water Troughs. Willcock & Co., 

BuannanJtofiM, Leeds. orotdoit, 1879. 

(6). Batha and Lavatories. 

Bath, with Shower Douche and Spray Fittings combined. W. Baird, 
DuJblin^ DTTBLIN, 1884. 

Lavatory, with Shampooing Apparatus. W. Baird, Lublin. 

nuBLor, 1884. 

Lnproved Horizontal-Pull Fittings to Baths and Lavatories. W. 
Baird, Dublin. nuBLnr, 1884. 

Jennings's Universal Shampooing Apparatus. Dinning & Cooke, 
NetccattU-^pon-Tgne. itewoastlb, 1882. 

Locking Apparatus for Bath Fittings. Doulton & Co,, I^mbeth, 
London. Dublin, 1884. 

Tip-up Lavatory Basin. Doulton & Co., London, ioswoastlb, 1882. 

Clark's Anti-splash Tip-up Lavatory Basin. J. Fell & Co., Wolver- 
hampton, 17EWCASTTJI, 1882. 

Lavatory. Gillow & Co., Oxford Street, W. staffobd, 1878, 

Shower and Douche Bracket. Hay ward, Tyler & Co., London. 

hhwcastlb, 1882. 

*' Universal " Shampooing Apparatus. G. Jennings, Stangate, Lot^ 
don. OROTDOIT, 1879. 
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Lavatory Basin with Flasliixig Bim. 0. T. Mating, NeweaHl&^upcnr 

Tyn$^ NBWOASTLB, 1882. 

Enamelled Tire Clay Bath. Bimington Bros., & Co., Newcastle- 

UpOM-iytM, NBWCASTLB, 1882. 

PoroeJain Baths, moulded and glazed in one piece. Euffard & Co., 
Clay Works, Stourbridge, staptobd, 1878. 

Oast Iron !uath. Shanks & Co., Glasgow, Glasgow, 1883. 

DUBLIK, 1884. 

Foroekin Lavatories, with moveable caps for access to fittings. Shanks 
& Co., Glasgow. Glasgow, 1883. dubldt, 1884. 

«« Eoreka " Spray and Flmige Bath. Shanks & Co.. Glasgow. 

GLASGOW, 1883. 

Lavatory Basins. T. Twyford, HanUy. nuBLur, 1884. 

Flushing-rim Lavatory Basin with Quick Waste. J. Ty^or <& Sons, 
London. itewoastlb, 1882. 

(7). Water CIosetB. 

Artisan Closet. Beard, Dent & HeUyer, 21, Newcastle Street, London^ 
W.O. CBOxnoN, 1879. 

Economical Flush-Out Closet. Doulton & Co., Lambeth, London. 

XXBFEB, 1880. NEWCASTLB, 1882. 

** lambeth " Flush-out Closet. Doulton & Co., Lambeth, London. 

GLASGOW, 1883. 
'' Lambeth" Trough Closet with Automatic Flush Tank. Doulton & 

Co., Lambeth, London, Glasgow, 1883. 

Lambeth Combination Water Closet. Doulton & Co., Lambeth, 

London. nuBLiif, 1884. 

Lnproved Seat for Water Closets. E. & A. E. GHlbert, Broughty 

Ferry, ForfarMre. Glasgow, 1883. 

Fowler's Water-closet. W. Harriman & Co., Blaydon-upon-Tyne. 

NBWCASTXB, 1882. 

" National" Water Ooset. W. B. Morrison, Glasgow. 

GLASGOW, 1883. 

"Clear Way "Eegulator Valve Water Closet, without overflow com- 
municating with Valve Box. J. Tylor & Sons, 2, Newgate 
Street, London, E.G. etbteb, 1880. 

Terry's Pedal-action for Water-closets. J. Tylor & Sons, London. 

KBWCASTLB, 1882. 

"National" Water Closet. Henry Watson & Son, Neweastle-uponr- 
Tyne. Newcastle, 1882. 

" Crown" Cottage Water Closet. Henry Watson & Son, Newcastle- 
ujpon-Tyne. Newcastle, 1882. 

(8). UrinalB. 
Flush-out Urinal Basin. J. Tylor & Sons, Newgate Street, London. 

KEWCAflTLB, 1882. 

(0). Drain Pii>e8. 
Large Fire-clay Drain-pipes. Straker & Love, Newcastle-upon-Tyne. 

NEWCASTLE, 1882. 
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Stoneware Pipes. Brsnksea leland Pottery Companj (Limited), BmiIU^ 
Dorset. bxbtbb, 1880. 

ImproTed Drain-pipe with Aeeees Coyer. W. P. Buchan, Gla^gcw. 

ingwcASTLB, 1882. 
Salt-glazed Fire-clay Sewer-pipes, Exhibit of. J. Binnie, OarteotS%^ 
Okugow. GLAJSGOW, 1883. 

Stoneware Drain Pipes. BourtreehiU Goal Go.> Dreghom^ AyrMre. 

DUBUN, 1884. 
London-made Stoneware Pipes. Doulton 9l Co., Lambeth, L(mdcn. 

DUBLor, 1884. 
Oast-iron Drain Pipes, coated with Angus Smith's Preparation. 
Maguire & Son, Dublin. nuBLm, 1884. 

Magoire's Cradle Joint for Drain-pipes. J. & M« Craig, Kilmar- 
nock. NBWOASTLB, 1882. 

Cast Lron Channels for Stable Drainage. Dinning & Cooke, New- 
eatiU^wpcnrTyne. itrwoastub, 1882. 

Joint for Dnun-pipes. Doulton & Co., Londtm: 

CTWCABTLB, 1882. 

Artificial Stone Tubes. Patent Victoria Stone Company, Fingsland 
Boad, London, E. obotdok, 1879. 

Bock Concrete Tubes. Sharpe, Jones & Co., Bowms Vdttey Pdttery. 
FooUy DoruU GBOinoir, 1879. 

ao). Traps. 

Yentihiting Drain Syphon. Beard, Dent & Hellyer, 21, NewcaHU 
Street, W.C. GSOinoK, 1879. 

Disconnecting Drain Trap. W. P. Buchan, Glasgow. 

KXWOASTLB, 1882. GLASGOW, 1883. 

Grease Trap for Kitehen Sinks. W. P. Buchan, Glasgow. 

GLASGOW, 1883. 
Buchan's Disconnecting Trap. J. & M. Craig, KUmamoek. 

EXETEB, 1880. DTTBLIK, 1884. 

Buchan's Disconnecting Drain Trap and Drain-pipes, with Access 

Cover. J. & M. Craig, KUfnamock. Newcastle, 1882. 

Exhibit of Stoneware Disconnecting Traps. J. & M. Craig, KUmar- 

nock. GLASGOW, 1883. 

Disconnecting Gully, with back and side Entrances and iron grating. 

Doulton & Co., Lambeth, London. cbotdoh", 1879. 

Beversible Inlet Gully, with Dished Stoneware Cover and Iron 

Grating. Doulton & Co., London. Newcastle, 1882. 

Dean's External Drain Traps, with moveable receptacle. J. C. 

Edwards, Trefynant Ruabon. crotdon, 1879. 

Smith's Cast Lead Syphon Traps. J. Fell & Co., WolverhampUm. 

NEWCASTLE, 1882. 

Homibrook's Catehment Grating for Steep Gradients. Hammond & 
Hussey, Hvjh Street, Croydon. oeotdon, 1879. 

" Eagle " Sanitary Trap, for superseding Bell Traps. Hygienic 
Stove and Grate Company, 15, Ped Buildings, Birmingham. 

OSOXDON, 1879. 
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Bdmburgb Air-Chambered Sewer Trap. Potts A Co., Handtworih^ 
Birmingham. aTAFTOBD, 1878. 

Dean's Ghil] j Trap. Biinmgtoii Bros, ft Co., NewetuiU^wpon-Tyne, 

ITEWOASTLB, 1882. 

Disconnecting Chamber for Honse Drains, with open Stoneware 
Channels. J. Stewart, Sen., Olatgaw. Glasgow, 1883. 

Wesver^s Ventilating Sewer Air Trap. James Stiff & Sons, Lan^ 
heth^ London. staitobi), 1878. 

(11): Dry dosetft 

Self-Acting Earth Closet. British Sanitary Company, CFUugow. 

EXXTSB, 1880. 
Moser^s Self-Acting Dry Closet J. C. Onions (Limited), Birming^ 
ham. OBoynoK, 1879. 

Dry Earth Commode without Separator. J. Parker, WoodtUxk. 

BZSTBS, 1880. 
(12). Sewage Treatment. 

Iron Basket Sewage-strainer. T. Harnett Harrisson, Liverpool. 

GLASGOW, 1883. 
Pneumatic Liquid Ejector. Isaac Shone, Wrexham, 

wrjLrionD^ 1878. 

(18). Miaoellaneons Sanitary Gtooda. 
Air-ldght Man-hole Door. A. T. Angell, London, bbwoastli, 1882. 

GLASGOW, 1883. 
Watts' Asphyxiator for Testing Drains with Smoke. Baird, Thomp- 
son & Co., Olcugow. nvBLnr, 1884. 
Brian Jones's Joint for connecting Closet with Soil-pipe. Capper, 
Son, A Co., London. kxwcastlb, 1882. 
Enamelled Ware Open (llhannels for Manholes. Doulton & Co., 
Lambeth, London. Dublin, 1884. 
Manhole for Drains, with connections complete. Doulton & Co., 
Lambeth, London. Dublin, 1884. 
ImproTed method of connecting Lead Pipes with Stoneware Pipes. 
T. Harnett Harrisson, Liverpool. Glasgow, 1883. 
Sanitary Earthenware. C. T. Maling, NeweoHte^pon-Tyiu. 

hewoastlb, 1882. 

Drain-cleaning Bods, and Stoneware Horse Manger. Gates <& G-reen, 

Eorley Oreen Fire Clay WorJcg, Halifax. stapfobd, 1878. 

Indifr-Bubber Connection for joining Lead and Earthenware Pipes. 

T. Twyford, Eanley. Dublin, 1884. 

Joint for Lead Pipes. J. Tylor & Sons, 21, Newgate Street^ London. 

nbwoastlb, 1882. 



CLASS m.— HEATINO, LIQHTINO AKD VENTILATING. 

(1). Heating Apparatus. 

Oas Cooking StoTO, lined with White Tiles. Arden Hill & Co., 
Birmingham. Dublin, 1884. 
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Silicate Ootton Composition for Goyering Steam Pipes. 0. Gadle, 

Ihiblvn, DUBLDT, 1884. 

Tortoise Slow Combustion Stoves. W. Carson & Sons, Dublin. 

DT7BLIK, 1884. 
(George's Oalorigen. Dinning & Cooke, NewocutU-uponnTyne. 

NEWCASTLE, 1882. 
O-rates, Mantel-pieoes, and Oyer-mantels. Dinning & Cooke, Neuh- 

ca8tU-up<mrTyns. kewoastlb, 1882. 

Glased Ware Mantelpiece, with Slow Combustion Qrate. Doulton & 

Co., Lambeth, Lond<m. Dublin, 1884. 

Tortoise Slow Combustion Stoves. Hjdes & Wigfull, Sheffield. 

GLASGOW, 1883. 
Tortoise Laundry Stove. Hydes & Wiginll, Sheffield. 

GLASGOW, 1883. 
Laundry Stove and Copper Boiler. Maguire & Son, Dublin 

nrBLiN, 1884. 
Steam Heating Apparatus, combining heating and ventilating. 

Mather <& Armstrong, iVin^cew^Z^-upon-jT^n^. Newcastle, 1882. 
Warming and Ventilating Appliances. G. E. Pritchett, 20, Spring 

Gardens^ London, S.W. stapfobd, 1878. 

Corrugated Iron Hot- Water Warming Appliances. G. E. Pritchett, 

20, Sjpring Gardens, S.W. bibtbb, 1880. 

Thermhjdric Ventilating Hot-water Open Fire Gbate. H. Saxon 

Snell, Southampton Buildings. Stafford, 1878. 

Tubular-Calorifer for Greenhouses. William Thombum, Borough 

Bridge. Newcastle, 1882. 

Conservatory Boiler, with Hot-Water Pipe. Wippell Bros. & Bow, 

Exeter. exeteb, 1880. 

" Cosey " Portable Open Ghw Fire, with Platinum Wire and Asbestos 

Packing. John Wright & Co., Birmingham. 

NEWCASTLE, 1882. 

Ventilating Open Qns Fire. J. Wright & Co., Birmingham. 

DUBLIN, 1884. 

(2). Cooking Apparatus. 
Solid Flame Boiling Stove. Arden, Hill &, Co., Birmingham* 

Newcastle, 1882. 
Combined Close Fire and Gas Cooking Bange. Carron Co., FdUcirk. 

GLASGOW, 1883. 
« Sunlight Stove." Chorlton & Dugdale, 19, Blaehfriars Street, Mar^- 
Chester. exeteb, 1880. 

Devonshire Cooking Bange. T. J. Constantine, Meet Street, E.G. 

EXETEB, 1880. 

Tin Cooking Utensils. Mrs. A. Lewis, Manchester, obotbok, 1879, 

Dows' Close and Open Fire, Cooking Bange. W. McGreoch & Co., 

Glasgow. GLASGOW, 1883. 

Simplex Cooking Bange. Walker, Tumbull & Co., Falkirk. 

GLASGOW, 1883, 

Cooking Stove with Warm-Air Chamber, Thos. Waller, 47, Fish 

Street HUl, E.G. obotdok, 1879. 

Cottage Bange. Wippell Bros. & Bow, Exeter. exeteb, 1880. 
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(3). Smoke Freventiiig Applianoes. 
Open Orate for consuming Smoke. James Smith, Liverpool, 

NEWCABTLB, 1882. 

(4). Lighting, including Eleotrio Lighting. 
Improyed Oas Burners. Braj & Co., Blaekman Lane, Leeds, 

CEOTDOK, 1879, 

Portable Gas Apparatus for Manufacturing Qas from Gasoline. F. W. 

Clarke's rortable Gas Apparatus Oompanj (Limited), Great 

Queen Street^ London^ W,C, cbotdok, 1879. 

Albo Carbon Light. William Forrest, Newea8ile^j>on^Tyne» 

saswcASTiA, 1882. 
Albo-Oarbon Light. Osbert Henderson, Glasgow, Glasgow, 1883. 
Duplex Burner. T. Heron, Manchester, itewcastlb, 1882. 

*' Eheo-meter " Street Lamp Begulator. S. Leoni <& Co., Strand, 

W.C. STAITOBD, 1878. 

Hink's Duplex Lamp with Extinguisher. Mather & Armstrong, 
NeweastU-^ponnTyne. newoastlb, 1882. 

" Milwaukee" Glass Lantern or Hurricane Lantern. S. E, Bansome 
A Co., 10, Essex Street, W.C. oboxdok, 1879. 

G^aseliers and Gas Brackets. Willey & Co., Exeter, kxbtbb, 1880. 

Chappuis Daylight Beflector. Wippell Bros. A Bow, 231, High 
Street, Exeter. exibtbb, 1880. 

(6). Ventilating Gk» Burners. 

No awards. 

(6). Ventilators. 

Method of Costless Ventilation. Peter Hinokes Bird, 1, Norfolk 
Square, W. oboxdok, 1879. 

Glass Bevohing and Sliding Ventilators. H. W. Cooper &, Co., 
Lwidcm. GLASGOW, 1883. 

Air Inlet Head for Drain Ventilation. H. S. Cregeen, Bromley, 

NIWCA8TLB, 1882. 

''Badiator'' Venialator,with Screw Action. J. E. Ellison, Leeds. 

GLASGOW, 1883. DUBLIIT, 1884. 

Doable Current Ventilators. Hill & Hey, Halifax. Glasgow, 1883. 
Outlet Ventilator. C. Kite & Co. London, Newcastle, 1882, 

Noiseless Chimney Breast Outlet Ventilator. E[ite & Co., London, 

GLASGOW, 1883. DTTBLnr, 1884. 
Wall Inlet Ventilator. C. Kite & Co., London. Glasgow, 1883. 

DUBLDT, 1884. 
" Imperial " Ventilating Window. XJ. Knell, 77, Eore Street, E.G. 

CBOXDOK, 1879. 
Morgan's Stench Exhaust. Nailsworth Foundry Company. Bristol, 

KEWCASTLB, 1882 

Ventilating and Warming Appliances. G. E. Pritchett, 20, Spring 

Gardens, S. W. STArroBD, 1878. 

Bansome's Artificial Stone Air Brick. Wippell Bros. <& Bow, 231. 

High Street, Exeter. ezbtsb, 1880. 
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Ornamental Inlet YentilatorB. C. H. Sharp & Co., High HcJhom^ 

B.C. EXETE&, 1880. 

Bojle's Mica-Yalyed Outlet Ventilator. Wenliam & Co., Church 

Street^ Croydon. obotdok, 1879. 



CLASS IV,— PERSONAL HYGIENE, POODS, FILTEES, 

AND DISINFECTANTS. 

(1.) Clothing. 

Crocodile Hide Leather. Borongh Leather Warehouse Co., London. 

euLsoow, 1883. 

Ventilatorium Waterproof Oarments. Bartrum, Harvey & Co., 

London. btapfoe]), 1878. 

Ventilated Hats. W. Ghraham, Dublin. dubldt, 1884. 

Improved shape of Boot. J. Hotblack & Son, Norwich, 

DUBLur, 1884. 
Pith Helmet. J. Mor^n, DuUin. nuBLiir, 1884. 

Ehinoceros Hide *' S " Boot. Patrick Short, DuUin. bublin, 1884. 
Purs. Brooke Tyrrell, Dublin. bubmn, 1884. 

" Natural " Boot for Ladies. A. Wehh, Dublin. dublut, 1884. 

(2\ Beds and other Famitme. 

Spring Mattresses. Billington Bros., Liverpool, Glasgow, 1883. 
Portable Bed, with Liverpool Spring Mattress. Billington Bros., 

Liverpool. dtjblin, 1884. 

Central Tube Water Mattress. Brady & Martin, Newecutle-upon- 

Tyne. ifrswoASTLE, 1882. 

Bed Best with Movable Arms. Willam Brock & Co., 177, Ibr€ 

Street^ Exeter. XXBXKB, 1880. 

"Nonsuch" Adjustable Chair. Willam Brock & Co., 177, Fore 

Street, Exeter. BZBKKB, 1880. 

Spring Mattress. Bussey & Co., MvMCum Worh^^ Peekhamy 8JS. 

CBOTDOir, 1879- 
" Excelsior " Ships' Berth. Chorlton A Dugdale, Manehetter. 

GLASGOW, 1883. 
Pitch Pine Lath Mattress. Chorlton & Dugdale, Manchester. 

DDBLnr, 1884. 
Automaton Seat for Drapers. Colman & Glendenning, Norwich. 

XXETEB, 1880. 
Combination Bedstead. W. Fleming, Dublin. DUBLnr, 1884. 

Spring Mattress. A. Gttrdner & Son, Olasgow. Glasgow, 1883. 

Invalid " Orasshopper " Couch. William Hamilton, Brighton. 

STAFfOBD, 1878. NIWCASTLB, 1882. 

Institution Bed, with Woven-Wire Mattress. Pearson & Co., IhMin, 

niTBLiir, 1884. 
Hinged Cot. Pim Bros., Dublin. dubldt, 1884. 

Furniture. Scott k Co., Dublin. DOBLiir, 1884. 

Femby's " Paragon ^ Gamp Furniture. Wippell Bros, k Bow, Exeter. 

XXETBB, 1880. 
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(3). Hospital and Siok Boom Applianoea. 

Metallie Tabular Bedsteads and Inyalid Bedrests. Thomas Allen, 

St AugutUn^s Parade^ BrigUH. Stafford, 1878. 

Folding Invalid Bed. Ancell Ball, Spalding. oboydok, 1879. 

Absorbent Cotton and Antiseptic Sponges. Burroughs, Wellcome & 

Co.. London. dttbldt, 1884. 

** Invalid's " Adjustable Bed. Chorlton & Dugdale, Manchester. 

SXETEB, 1880. 
Hospital Bed, fitted with Baising Appliances. Chorlton & Duodalb 

Maw^ester, nuBLiK, 1884 

Hospital Bed, with new Spring Mattress. Chorlton & Dugdale, 

Manchester. nuBUir, 1884. 

Self-acting Sick Bed. £. K. Groves, Bristol. Glasgow, 1883. 

Bum and Wound Boxes. W. B. Hilliard & Sons, Glasgow. 

GLASGOW, 1883. 
Isolating Curtain. W. B. Hilliard & Sons, Glasgow. Glasgow, 1883. 
India BubberYesseb for hospital use. H. A. Murton, Newcastie^wponr 

Tyne. kbwcastlb, 1882. 

China Cups and other Vessels for invalid use. Townsend & Co., 

NeweastU^ponrTyne, ititwoastlb, 1882. 

Siypium Absorbent Antiseptic Surgical Dressings. Stephenson & 

Travis, Liverpool. dublik, 1884. 

(4). Domestio Applianoea. 
Automatic Chariot for Children. William Bowden, London^ 

HBWGASTLB, 1882. 

Bevolving Shuttle for Sewing Machines. Bradbuiy & Co., Oldham. 

GLASGOW, 1883. 

Compostella Pire Lights for Lighting Fires. Compostella Eire Light 

Company, Fenchwch Street^ E.C.^ staffobjd, 1878. 

Bower's Potato Steamer. Groom <& Co., London. dublik, 1884. 

Self-Indicating Tea or Coffee Infuser. Groom & Co., London. 

DUBLIK, 1884. 
Stoneware Chums. F. Ghrosvenor, Glasgow* Glasgow, 1883* 

Dough Kneading Machine. F. & C. Huicock, Dudley^ Worcester. 

exbtbe, 1880 
New Fropellor Chum. F. & C. Hancock, Dudley^ Worcester. 

EXETEB, 1880. 

Machine for Washing and Peeling Potatoes. F. & C. Hancock, 

Dudley. kbwoastlh, 1882. 

Knitting Machines. Harrison Patent Knitting Machine Co., Manr 

diester. nuBLnr, 1884. 

Pendulous Food Warmers. Osbert Henderson, Glasgow. 

GLABGOW, 1883. 
Various Inventions for Promoting Domestic Economy. W. H. Hil- 
ton, Leamington. BTAITOBB, 1878. 
India Bubber Ghts Tubing. A. Hutchinson & Co., Greai Winchester 
Street^ London^ E.G. xxxtbb, 1880. 
Victoria Knitting Machine. Pirn Bros. Limited* DMin. 

DUBLDT, 1884. 
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*' Noiseless Ware.' Vernon's Patent China and Glass Company. 

Zofu2on. OLABGOw, 1883. 

Improved Housemaid's Box with Sifter. Wippell Bros. & Bow, 

High Street, Exeter, bxbi^bb, 1880. 

(5). School Fittings. 
School Desks with Shifting Seats. Colman & Olendenning, Norwich, 

BTATFOED, 1878. 

Dual Desk, with Separate Ghuigway Seat. Thomas Larmouth & Co. 

Salford, stajtosd, 1878. 

(6). Gymnastic Apparatus. 

Tricycles, W. Carson & Sons., Dublin. Dublin, 1884. 

Tricycles. Fletcher Bros., Dublin. Dublin, 1884. 

(7). Foods. 
Pickles and Sauces. Beveridge & Co., Cflatgwo, Glasgow, 1883. 

Currie Powders. J. Edmunds, London. nbwcastlb, 1882. 

Cocoa Extract and Preparations of Chocolafce. J. S. Fry & Sons, 
Union Street^ Bristol. exeteb, 1880. 

Indian Tea. Indian Tea Co., Glasgow. Glasgow, 1883. 

Mustard. Irvine & Co., Gateshead, newoastlb, 1882. 

GLASGOW, 1883. 
Midlothian Oat Flour. A. & B. Scott, Glasgow. Glasgow. 1883. 

(8). Domestic Filters. 
" Bijou " Filtre Bapide. P. A. Maignen, Great Tower Street, London, 
KC. BXBTEB, 1880. 

Improved Filtre Bapide. P. A. Maignen, Great Tower Street, B.C. 

NBWCASTLB, 1882. 

Silicated Carbon Double Chambered Table Filters. Silicated Carbon 
Filter Company, Battersea, London. exeteb,*1880. 

Silicated Carbon Filtering Material. Silicated Carbon Filter Com- 
pany, London. Newcastle, 1882. 

Carbonised Iron Stone Mound Filter for Water. J. A. Stephan, 
Worcester. exetbb, 1880. 

Artificial Stone Filters, for Cleansing Bain Water for Domestic Use. 
Thorn & Co., Stafford. staffobd, 1878. 

(0). Mineral Waters. 

Potash, Soda and Seltzer Waters and Lemonade. British Mineral 
Water ^Company, Glasgow. Newcastle, 1882. 

Preparations of Lime Juice, Aromatic Ginger Ale, and Quinine Tonic. 
Carter & Co., Old Refinery, Bristol. exetbb, 1880. 

Zoedone. (Patentee David Johnson, f.o.s.) Evans & Co., Wrexham. 

oboydon, 1879. 

Lemonade, Lime Juice, and Oinger Ale. Gulliver & Co., AyUsbury. 

CBOTDON, 1879. 

Seltzer Water. Jewsbury & Brown, Manchester. btaitobd, 1878. 

Ginger Ale and Lemonade. Newry Mineral Water Company 
(Limited), Liverpool. obotdon, 1899. 
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Seltxer, Soda, and Potash Waters, and Orange Quinine Tonic 
G H Skinner, 13, North Strut, Exeter. ixbteb, 1880. 

(10). Soaps and other Detergents. 

Soaps. S. Boyd, Dublin, dttbun, 1884. 

Carbolic Soaps. F. C. Calvert <& Co., Manchester. noBLnr, 1884. 

(11). Antiseptios and Disinfectants. 

Bed Cross Tellow Fluid. Antiseptic Apparatus Manufacturing Co., 
London. nbwcabtlb, 1882. 

Chemical Substances used in Disinfection. S. Bojd, Dublin, 

DUBLIN, 1884. 
50Vo Carbolic Disinfecting Powder. F. C. Calvert & Co., Manchester. 

GLiLSGOW, 1883. 
Soluble CresoL F. C. Calvert & Co., Manchester. nuBLiir, 1884. 
Alum Cake. Dublin and Wicklow Manure Co., Dublin. 

DUBLDr, 1884. 
Jeyes' Perfect Purifier. Jeyes' Sanitary Compound Company, Bishops- 
gate Strut, London, B.C. csoxnoN, 1879. nbwoa.stlb, 1882. 

eiiASGOw, 1883. dttblik, 1884. 
Pizene. J. Wheeler, Ilfracombe, Glasgow, 1883. dublik, 1884. 

(12) Disinfeoting Apparatus. 

Improved Vaporiser for Disinfecting. F. C. Calvert & Co., Man- 
chester. BXBTSB, 1880. 
Dr. Sootfs Disinfecting Apparatus. Maguire & Son, Dublin 

mfiwcASTLB, 1882. dxtblik, 1884. 
Lyon's Disinfector. Manlove, Alliott, Fryer & Co., Nottingham, 

ITEWOASTLB, 1882. 



CLASS v.— MISCELLANEOFS. 

Articles of Sanitary Literest not included in the above Classes, 
such as : — 

(1). Soientiflc Instruments. 

Large Legible Spirit Thermometer. P. Hinckes Bird, 1, Norfolk 

Square, London, N.W. hxbtbb, 1880. 

Instruments used by Medical Officers of Health. Brady <& Maitin, 

Newcastle^pon-Tyne, vbwcastlb, 1882. 

New Oven Pyrometer. Joseph Davis & Co., London. 

irawoASTLB, 1882. 
Thermometrical Instruments. O. E. Pritchett, 20, Spring Gardens, 

London, S.W. staffobd, 1878. 

Barometrical and Thermometrical Instruments. O. £. Pritchett, 20, 

Spring Gardens, London, S. W. oboidok, 1879. 
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Improvements in Tbermometrioal and Barometrical InstrameDta, 
G. E. Pritchett, 20, Spring Gardem, S. W. bxkfsb, 1880. 

Webster's Photometer. Webster & Co., NoUingJiam. 

CBOYDOir, 1879. 

(2). Books and Feriodioals. 

Exhibit of Drawings and Books Belating to BisposaL of Sewage 

in Paris. A. Durand Claye, Paris, Glasgow, 1883. 

Publications. Ladies' Sanitaiy Association, Bemers Street, Lofidon^ W, 

STATFOSD, 1878. 
Samtarj Publications. Smith, Elder, &, Co., London. 

ngwoABTLB, 1882. Glasgow, 1883. nuBLnr, 1884. 

(9)« Kodelfl and Drawings. 

No awards. 

(4). Prevention of AcaidentB. 

Leander life Belt. J. W. Elvery & Co., Dublin. BUBLnr, 1884. 
Method of Bendering Timber Non-inflammable. A. Qardnar & Son, 

Oloigow. GLASGOW, 1883. 

Safety Belt Shippers. Selig, Sonnenthal & Co. (Limited), LamUik 

EiU, Queen VicUyria Street^ London^ E.G. osorDOsr, 1879. 

(6). Bespirators and Faoe Guards for Unliealthy Oooiipationfl. 

No awards. 

(8). Fire Preventing Applianoea. 

Dicks' L'Extincteur. J. Hildesheim, GfUugow. Glasgow, 1883. 

Chemical Fire Exterminator. J. Sinclaur, 104, LeeutenfiaU Street^ 

Lotidon, KG. oeotdok, 1879. 

(7). Methods £6r the Disposal of the Dead. 

"Earth to Earth" Coffins. London Necropolis Company, Strand^ 
London^ W.G. statfobd, 1878. 

Folding Bier and Gar for Simplifying Funerals. S. Stretton, Kidder- 
minster. osoTnoK, 1879. 
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ALPHABETICAL LIST OF MEDALS AWARDED AT THE 
EXHIBITIONS. 



BICHABBSON MEDAL. 
Mie§8r8. Mather & Armstrong, NewcattU-upon-Tyne^ for Siemens's 

Kegenerative Oas Burner. kbwcastlb, 1882. 

Silicate Faint Company, Canwm Street, E.G., for Griffiths' Patent 

Wlute. BTAPFOSD, 1878. 



SILVEB MEDAIi. 
OtSbred by the Exeter Gk» Company. 

Sanitaryand Economic Supplj Association, for Dr. Bond's Euthermio 
Ventilating Qaa Stove. sxbtbb, 1880. 

Wright, J. & Co., Birmingham^ for Eureka Gbbs Cooking Stove. 

DUBLIN, 1884. 



ICEDAIiS AKD SPECIAL CEBTIFICATES. 

In cases where awards are made at subsequent Exhibitions for the 
Exhibits, only the name of the town and date are given. 
Exhibits indiioh have already received Medals at previous Exhibitions 
of the Institute are excluded from awards o£ Meidals ; but those Ex- 
hibits to which a second Medal would otherwiBe be awarded receive 
Special Certificates, and these are distinguished in the following list 
by asterisks placed against the name of the town at which the Ex- 
hibition was held. 

Aluminium Oown Metal Co., Glasgow.^ for Aluminium Crown Metal, 

OLASQOW, 1883. 
Arelinff A Porter, Boeheiter, for Improved Six-Ton Steam Boad 

JEtoUer. cbotdon, 1879. 

Bean, A. T., 5, Cannon Bow, S.W., for Direct Acting Yal^'eless Waste 

Preventer. sxbtbb, 1880. 

Billing & Co., ffcUton Garden^ E.C, for Apparatus for Cooking by 

Ghu. STAPFOBD, 1878. *CBOTI)ON, 1879. 

BorweU, J., Britannia Foundry^ BurUmron-Trent, for Improved 
Washer, with table complete. LEAMnraroN, 1877. 

Bostel, D. T., Duke Street, Brighton, for Excelsior Water Qoeet. 

LBAJOKGKroir, 1877. *bxa7fobd, 1878. 
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Boolnois H., Percy, PorUmouth for " Acme ** Sewer Pipes. 

GLASGOW, 1883. 

Bradford, T. A Co., ffigh Holhom, W.G., for New "Shuttle •* Steam 

Power Washing Machine, lbaiokgtok, 1877. 

♦sTAiroBD, 1878t 
„ „ for Washing Machines. itxwoastlb, 1882. 

•GLASGOW, 1883. *DUBLIN, 1884. 

British Sanitary Company, Glasgow^ for Dry Earth Closet. 

FEWCASTLB, 1882. *GLA8GOW, 1883. *I)UBLIH, 1884. 

Brown, A. & Co., Glasgow, for *; Stott " Gbs Burner *glasgow, 1883. 
Buchan, W. P., Glasgow^ for his exhibit of Sanitary Appliances. 

GLASGOW, 1883. 
Burroughs, Wellcome A Co., London, for Powders for Peptonizing 

Milk. DUBLnr, 1884. 

Calvert & Co., Bradford, for Calverf s Carbolic Acid for disinfecting 

purposes. LSAMnrGTOK, 1877. •cbotdon, 1879. 

♦bxBTBB, 1880. *GLASGOW, 1883. *J)TJBLIH, 1884. 

Carter, J., 6a, Cavendish Strut, W., for Inyalid Furniture. 

SZBTSR, 1880. 
Chorlton & Dugdale, Manchester, for Excelsior Spring Mattress. 
LBAMINGTON, 1877. *STArrOM), 1878. 
*CEOTDOK, 1879. *sx»rBB, 1880. 
•irawcASTLB, 1882. *glasgow, 1883. 

*DUBLnr, 1884. 
„ „ for " Swing " Woven Wire Mattress. 

nuBLiK, 1884. 
Cliff, Joseph & Sons, Leeds, for Porcelain Bath. Glasgow, 1883. 

Colman & Glendenning, Norwich, for School Furniture. sxBtsa, 1880. 
Craig, J. Sb M., Kilmamoclc, N,B,, for Enamelled Fireclay Sinks. 

DUBLIN, 1884. 
Dick, Alex., London, for Delta Metal. Glasgow, 1883. 

Donegal Industrial Fund, for Innocuously-dyed Woollen Gt>ods. 

nuBLor, 1884. 
Doulton & Co., Lambeth, London, for Stanford's Joints for Stone- 
ware Pipes. STAFFOED, 1878. *EXBTBB, 1880. 

„ „ for Anti-Percussion High Pressure Valves. 

CEOTDON, 1879. *BXBTBB, 1880. •GLASGOW, 1883. 

*DUBLIN, 1884. 

„ „ for Ventilating Tile Stove, bxbtbb, 1880. 

♦NEWCASTLE, 1882. *GLASGOW, 1883. ♦DUBLIN, 1884. 

„ „ for Anti-Percussion Ball Valve. nbwcabtlb, 1882. 

„ „ for Art Pottery. bitblin, 1884. 

Duncan, Maj. F., The Common, Woolwich, for Ambulance Wheeled 
Litter. staffoed, 1878. 

Edmunson, J. & Co., Dublin, for their exhibit of Swann's Incandes- 
cent Electric Lights. Dublin, 1884 
Ellison, J. E., Leeds, for Conical Ventilators, staffoed, 1878. 

♦OEOTDON, 1879. ♦GLASGOW, 1883. ♦DTJBLINi 1884. 

Eraser Bros., Cwnm^rcial Road, E,, for Portable Disinfecting Ap- 
paratus. CBOXDON, 1879 
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GMbraitb, T., Crawford Sqyuxre^ Londonderry ^ for Hot-Air Bath. 

LBAMIKGTON, 1877. 

Hall, John & Co., Stourbridge, for Fire-Clay Enamelled Bath. 

GLASGOW, 1883. 

Hamilton & Co., LeadenhaU Street^ E.G., for Prismoidal Pavement 

and Floor Lights. ceotdon, 1879. 

Hancock, F. & C, Dudley^ Worcester^ for Machine for Washing and 

Cooling Butter, lbamikotok, 1877. *staitobi), 1878. 

„ for Machines for Domestic use. Glasgow, 1883. 

Horesceugh, B. B. <& Co., Bentinch Struts Leeds^ for Excreta Pail 

(oak) with Spring lid. lbamington, 1877. *STArroBD, 1878. 

Harris, G-. H., Bristol Street, Birmingham, for Economical Cooking 

Bange. lbamingtoit, 1877. *stapfobd, 1878. 

Hasflall & Singeton, Birmingham, for Phoenix Portable BaDge, and the 

Birmingham Bange with Bedudble Fire without Gas. 

STAFFOBD, 1878. 

Hayward, Tyler & Co., London, for Full-flush Yalveless Closet. 

NBWGASTLE, 1882. 

Heap, B. B., Manchester, for Dry Earth or Ashes Closet. Glasgow, 1883 

DUBLllf, 1884. 

Hilliard, W. B. & Sons, Gflasgow, iot Hospital and Sick Boom 

Appliances. Glasgow, 1883. 

Hunt, Nathan, ^rt«toZ, for Auto-PneumaticYentilation. bxbtbb, 1880. 

Keith, J., London and Edinburgh, for Challenge Hot-water Boiler. 

GLASGOW, 1883. 
Lasoelles, W. H., BunhUl Bow, E.G., for Concrete Bath in one piece. 

CBOTDON, 1879. *ia:KTBB, 1880. 
Le Grand & Sutdiffe, Bunhm Bow, E.G., for Improvements in Well 
Sinking Apparatus. lbamington, 1877. *cboxdok, 1879. 
Leoni, S. <& Co., Strand, for Apparatus for Cooking by Gbs. 

STAFFOBD, 1878. 

Mackey, Mackey & Co., London, for Chemical Substances used for 
Disinfection. DTTBLnr, 1884. 

Maguire & Son, Duhlin, for their exhibit of Sanitary and Domestic 
Appliances. ditblik, 1884. 

Maignen, P. A., 20 A 23, Great Tower Street, E.G., for Filtre Bapide. 

CBOTDOK, 1879. *BXBTBB, 1880. *GLASGOW, 1883. *DUBLIK, 1884. 

Manloye, Alliot, Fryer & Co., Nottingham, for Fryer's Destructor, 
"Frjei^B Carbonizer, and Firman's Dessicating and Bendering 
Apparatus. ihswcastle, 1882. 

Mather & Armstrong, Netueastle-apon-Tyne, for Sieman's BegeneratiTO 
Gbs Burner. kbwcastlb, 1882. 

Meyer, H. C, New TorJc, Sanitary Engineer of New York News- 
paper. GLASGOW, 1883. 

Moore, J., St. Jamti WalJc, GlerJcenweU, E.G., for Glass Louvre Ven- 
tilators. EXETBB, 1880. 

Morris, Little & Co., Boncaeter, for Little's Soluble Phenyle. 

STAFFOBB, 1878. 

Morrison, W. B., Glasgow, for Wedgwood Ornamental Tiles. 

GLASGOW, 1883. 
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Moser, L., Sonihampton.^ for Dry GLoBet, suitable lor Ashes or Di»- 

infecting Powder. bxbter, 1880. 

Moule's Patent Earth Qoset Company, 5a, Gftnriek Street, W.C., for 

Earth Closets. staffobd, 1878. *oboydgs^ 1879. 

Musgrave & Co., Belfast^ for Slow Oombostioii Stoves. 

DTTBUK, 1884. 
OiT, J. B. & Co., Charltoji, London, for Leadless '' Charlton White" 

Paint and Dryers. eLASGOW, 1883. 

Parker, J., Woodstoch, Oxford, for Dry Earth Closet. usAiONGTOir, 1877. 
Pirn Bros., Dvihlin, for their Exhibit of Furniture. dtjblik, 1884. 

Pocock, Bros., SoiUhwark Bridae Boad, for '* XJniyersal " Invalid 

TubuLir Water and Air Bed. staf roBB, 1878. 

•OBOTDOK, 1879. 
Pritohett,, G. E., 20, Spring Gardeng, S. TF., for Economic Hollow 

Flooring. staitobd, 1878. *c«orDOir, 1879. 

Bead, Jefferson, Birmingham^ for Arcanum Process of Silver Plating 

Steel. OBOTDOir, 1879. 

Boberts, 0. G., HaeUmere, Surrey, for Bain-water Separator. 

NBWOASTLB, 1882. *aLAJEMK)W, 1883. 

Boss, J. A. G-., Neweastl&^ponrTyne, for Silicate Cotton (Slag-wool), 

lOEWOAfiTLB, 1882. 

Bothwell, W., BoUon, for Flat Web Knitting Machine, and Both- 
well Knitting Machines. DUBLiir, 1884. 

Sanitary Appliance Company, Salford, for Portable Cinder Sifting 
Ash Closet, with Soil Pail, staffobd, 1878. *cbotix)k, 1879. 

Sanitary & Economic Supply Association, Oloueester^ for Dr. Bond's 
Euthermic Gas Stove. exbteb, 1880. 

Sanitas Company (Limited), London, for Sanitas Oil. 

SlfiWOASTIiB, 1882. 

Scottish Asbestos Co., G^zt^our, for Scottish Asbestos, olasqow, 1883. 
Shanks & Co., Barrluad, N,B., for Siphon-action Water Waste Pre- 
venter. DUBLnr, 1884. 
Shaw, A. & Son, Glasgow, for " Sine quA non " Open and Close Fire. 
Bange. Glasgow, 1883. 
Silicate Paint Company, Gannon Street, E.G., for Griffiths' White, 
and for their preparations of Silicate Paint, Enamel Paint, 
and Petrifying Liquids. stajtobd, 1878. 
Sinckir, G., Leith, for Mechanical Stoker. Glasgow, 1883. 
Sindair, J., LeadenhaU Street, E.G., for Tyndall's Smoke Bespirator. 

OBorooir, 1879. 
Singer Manuf actaring Company, Lond^m, for Friction Driving Attach- 
ment for Sewing Machines. Glasgow, 1883. 
Smallman, John L., Bublin, for Stotf s Mercury Gas Governor. 

♦nuBLrar, 1884. 
Soci^t^ Fiangaise I^Hygi^e, Paris, for Chemical Preparations and 

Apparatus. leamikgtok, 1877. 

„ „ Parte, for Books on Hygiene. 

ITXWCASTLB, 1882. 

Spongy Iron Water Purifying Company, Oxford Street, W.G., for 
Bischofs Spongy Iron Filter. lbakikgtok, 1877. 
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Stewart, J., Sen., GkugoWj for Stoneware Disconnectiiig Traps. 

GLASGOW, 1883. 
Stewart, J., Sen., Glasgow^ for Stoneware Pipes with Stanford's 
Joint. ^GLASGOW, 1883. 

Stott, James & Co., Oldham^ for Mercury Gm Gk)vemor. 

WBWOASTLB, 1882. 

Tjlor & Sons, Newgate Street^ E,0.^ for Flushing Bim Lavatory Basin 

and Appyatus. btbteb, 1880. 

Walker, Chas. W., WandwHyrih Common^ for Acid Pump and Syphon. 

OEOTDOK, 1879. 
Walker, Tumbull & Co., FaVcirk, for Artizan Cooking Sange. 

GLASGOW, 1883. 
Ward, O. D., Zoiuion, for Household Water Closet, itxwoastle, 1882; 
„ „ for Bean's Direct Acting Yalyeless Waste 

Preventor. •kewoaatlb, 1882. 

Webb, H. Chalk, Woreegter^ for Colouring Patterns through the Sub- 
stance of Wood. XXBTBB, 1880. 
Wenham, W. P., Church Street^ Croydon^ for Impioyed Open or Close 
Bange Kitchener. OBorooK, 1879. 
Wentworth, E. & Co.» London, for '^Kredemnon" Lif(»-saying Gar- 
ments. GLASGOW, 1883. 
Whyto & Bradford, Boumeesy for Cooking Bange with BeyolTing iHre 
for the Preyention of Smoke. Glasgow, 1883. 
WittJnflon, W. R & Co., NewcaeUe-^/bponrTynef for Damp-proof Con- 
crete Payement. kiswoastlb, 1882. 
WiUcocks & Co., BurmantofiSf Leeds, for Silica Olaeed and Enamelled 
Fire Clay Bricks and Faience. obotdon, 1879. 
Wilson Sngineering Company, Eolbomj W.O., for Wilson Portable 
Close Cooking Bange. xxbtbb, 1880. 
f^ „ for Improyed Wilson Bange. 
yrith Steel BoOer and non-conducting Jacketing. 

KXWOASTLB, 1882. *GLABGOW, 1883. *I>TJBLDr, 1884. 

WippeUBros. A Bow, 231, High Street, jB^^ter, ' for Moule's Earth 

Closet. *EX£TEB, 1880. 

Woollams & Co., Eigh Street, Marylebone, for Paper Hangings free 

from Arsenic gbotdon, 1879. *inswoA8TLE, 1882. 

p, „ for Non- Arsenical Pigmente and Paper 

Hangings. *glasgow, 1883. 

Wright, J. & Co., Birmingham, for ''Eureka "* Qtnn Cooking Stoye. 

nuBLnr, 1884. 
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Adams, B., 7, Oreat Dover Street^ S.E.,^ for Adjustable Shoe, and 
Begulating Spring Hinge for Swinging Doors. 

OBOYDOir, 1879. 
„ „ for Fanlight Openers and Casement Fasteners. 

CEOTDOir, 1879. 

„ „ for the Norton Door Spring BUBLnr, 1884. 

„ „ for Adjustable Pirot for Fanlights. DUBLnr, 1884. 

Allen, Thomas, St, Augustine^s Parade^ Bristol^ for Metallic Tubolar 

Bedsteads and Invalid Bedrests. btapfobs, 1878. 

Angell, A. T., London^ for Air-tight Man-hole Door. 

ITBWCASTLB, 1882. GLASGOW, 1883. 

Antiseptic Apparatus Manufacturing Co. (limited), for Bed CrosB 
Yellow Fluid. kbwoastlb, 1882. 

Arden, Hill & Co., BirmingTuim^ for Solid Flame Boiling Sto?e. 

KSWCASTLB, 1882. 

„ „ for Gas Cooking Stove, lined with White Tiles. 

DTJBLDT, 1884. 
Baird, W., Dublin, for Butler's Sink, lined with Block Tin. 

DUBLnr, 1884. 
„ „ for White Enamelled Fireclay Sinks. 

nuBLnr, 1884. 
„ „ for Bath, with Shower Douche and Spray Fittings 

combined. dubldt, 1884. 

„ „ for Lavatory, with Shampooing Apparatus. 

DTTBLIN, 1884. 

„ „ for Hydraulic Bam. DUBLnr, 1884. 

„ „ for Improved Horizontal-Full Fittings for Baths 

and Lavatories. dublut, 1884. 

Baird, Thompson & Co., Glasgow, for Watts' Asphyziator for Testing 

. Drains with Smoke. dxtblut, 1884. 

Ball, Ancell, Spalding, for Folding Invalid Bed. cbotbok, 1879. 

Bartrum, Harvey, & Co., London^ for Yentilatorium Waterproof 

Garments. stappobd, 1878. 

Beard, Dent, & Hellyer, 21, Newcattlt Street, W.C, for Artizan 

Closet. OBOTDOir, 1879. 

„ „ for Ventilating Drain Syphon 

CBOTDOir, 1879. 

Beveridge & Co., Glasgow, for Pickles and Sauces. Glasgow, 1883. 

Billington Bros., Liverpool^ for Spring Mattresses. Glasgow, 1883. 

„ „ for Portable Bed, with Liverpool Spring 

Mattress. dublut, 1884. 
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Biimie, J., Oarteoth^ Glcugow, for Salt-glazed Fure-clay Sewer Pipes. 

GLASGOW, 1883. 
Bird, Peter HinckeSy 1, NorfoQe Square^ N,W., for Method of Cost- 
less Ventilation. okotdon, 1879. 
,, „ for Large Legible Spirit Thermometer. 

EXETEB, 1880. 

Borough Leather Warehouse Company, London, for Crocodile Hide 

Leather. Glasgow, 1883. 

Bourtreehill Coal Co., Breghom, Ayrshire, for Stoneware Drain 

Pipes. DTTBLIN, 1884. 

n „ for White Enamelled Fireclay Sinks. 

DITBLIN, 1884. 

„ „ for White Enamelled Bricks. 

DTJBLIN, 1884. 
Bowden, William, London^ for Automatic Chariot for Children. 

NEWCASTLE, 1882. 

Boyd, S., DuiUn, for Soaps. DUSLiiir, 1884. 

„ „ for Chemicfds used in Disinfection, dttblin, 1884. 

Bradbury & Co., Oldham^ for Bevolying Shuttle for Sewing Machines. 

GLASGOW, 1883. 
Brady & Martin, NewcasiU-upon-Tyne, for Central Tube Water 

Mattress. Newcastle, 1882. 

„ „ for Instruments used by Medical 

Officers of Health. Newcastle, 1882. 

Bndthwaite & Co., LeedSf for Syphon for Water Closet Cisterns. 

CEOTDON, 1879. 
Branksea Island Pottery Company (Limited), Poole, Dorset, for Stone- 
ware Pipes. EXETEE, 1880. 
Bray & Co., Blackman Lane, Leeds, for Improved Gas Burners. 

OEOTDON, 1879. 
British and Foreign Mineral Water Company, Glasgow, for Potash, 
Soda and Seltzer Waters, and Lemonade. 

NEWCASTLE, 1882. 

British Sanitary Company, Glasgow, for Self-Acting Earth Closet. 

EXETEB, 1880. 
Brock, W. & Co., 177, Fore Street, Exeter, for Bed Best with Move- 
able Arms. EXETEB, 1880. 
„ „ for " Nonsuch " Adjustable Chair. 

EXETEB, 1880. 
Bucban, W. P., Glasgow, for Improved Drain-pipe, with Access Cover. 

NEWCASTLE, 1882. 

„ „ for Disconnecting Drain-trap. 

NEWCASTLE, 1882. GLASGOW, 1883. 

„ „ for Grease Trap for Kitchen Sinks. 

GLASGOW, 1883. 
Burroughs, Wellcome & Co., London, for Absorbent Cotton and 

Antiseptic Sponges. Dublin, 1884. 

BuBsey & Co., Museum Works, Peckham, S,E., for Patent Spring 

Mattress. cboxdon, 1879«. 
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Gadle, C, Du&Ztn, for Silicate Ck>tU>n Compositioii for eorering Steam 

Pipes. DTJBLI2T, 1884. 

Calvert, F. C, & Co., Bradford^ for Improred Vaporiser for Dism- 

fecting. BXBTEB, 1880. 

M 11 for 507o Carbolic Disinfecting Powder. 

GLASGOW, 1883. 

M ,« for Carbolic Soaps. dubleht, 1884* 

„ „ for Soluble Cresol. bublot, 1884. 

Candy & Co., Newton Abbots for Granite Vitrified Bricks and Paving. 

EXKCEIt, 1880. 

Capper, Son & Co., London^ for Brian Jones's Joint for connecting 

Closet with Soil-pipe. Newcastle, 1882. 

Carron Company, Falkirk, N^.^ for Combined Close Fire and Gas 

Cooking Bange. Glasgow, 1883. 

Carson, W. Su Sons, DvMin, for their exhibit of Tricycles. 

DUBLur, 1884. 
„ „ for Willesden Waterproof Paper and Canvas. 

DUBLur, 1884. 
„ „ for Tortoise Slow Combustion Stoves. 

DUBLnr, 1884. 
darter ft Co., Old Befinery, Brigtol, for Preparations of lime 
Juice, Aromatic Ginger Ale, and Quinine Tonic. 

EZBTBB, 1880. 
Chorlton & Dugdale, Manchetterj for *' Sun-light Stove." exbteb, 1880. 
„ „ for " Invalids' " Adjustable Bed. 

EZBTBB, 1880. 

„ „ for " Excelsior " Ship's Berth. 

GLASGOW, 1883. 

„ „ for Hospital Bed, fitted vrith Baising 

Appliances. BUBLDf, 1884. 

„ „ for ritch Pine Lath Mattress. 

BiTBLnr, 1884. 
„ „ for Hospital Bed, with New Spring Mattress. 

DUBLIN, 1884. 
Clarke, P. W., Portable Gas Apparatus Company (Limited), Great 
Queen Street, W.C., for Portable Ghis Apparatus for Manu- 
facturing Gas from Grasoline. ' cbotdoit, 1879. 
Colman & Glendenning, Norwich^ for School Desks with Shifting 
Seats. STAFFORD, 1878. 
^ „ for Automaton Seat for Drapers. 

bxbthb, 1880. 

Compostella Fire-Light Compauy, Fenchurch Street, E,C., for Compo- 

sttjUa Fire Lights for Lighting Fires. btaffoed, 1878. 

Constantino, T. J., Fleet Street, E,C., for Devonshire Cooking Bange. 

exetbb, 1880. 
Cooper, H. W. & Co., London, for Glass Bevolving and Sliding 
Ventilators. Glasgow, 1883. 

Cordingley, T. & Sons, Bradford, for Granite Concrete Pavement. 

DTTBLnr, 1884. 
Craig, J. & M., KUnuzmock, for Buchan's Trap. iiTiwt»H^ 1880. 
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Craig, J. & M., KUmamoek, for Mftgaire's Cradle Joint for Drain pipes. 

ITBWOASTIiB, 1882. 
„ „ for Buchan's Drain-trap and Drain-pipes, 

with Access Corer. Newcastle, 1882. 

„ „ for White Enamelled Fire-Clay Sinks. 

mswoASTLB, 1882. Glasgow, 1883. 
„ „ for Stoneware Disconnecting Traps. 

GLASGOW, 1883. 
„ „ for White Enamelled Bricks. Dublin, 1884. 

„ „ for Buchan's Disconnecting Trap. 

DUBLIN, 1884. 
Cr^geen, H. S., BnmUy^ for Air Inlet Head for Drain Ventilation. 

NEWCASTLE, 1882. 

Davis, Joseph & Co., London^ for New Oven Pyrometer. 

NEWCASTLE, 1882. 

Dinning & Cooke, Neweoid&^uponr-TynSy for Cast Iron Channels for 
Stable Drainage. Newcastle, 1882. 

„ „ for George's CaLorigen. Newcastle, 1882. 

„ ,, for Jennings's XJniyersaL Shampooing Ap- 

paratus. NEWCASTLE, 1882. 

„ „ for Gbates, Mantel-pieces, and Over-mantels. 

NEWCASTLE, 1882. 

Doulton & Co., Lamheih^ London^ for Decorative Tiles for Covering 
Walls and Floors. cbotdon, 1879. 

„ „ for Disconnecting Gully, with back and side 

Entrances and iron grating. 

cbotdon, 1879. 
„ „ for Economical Flush-Out Closet. 

EXETEB, 1880. 

„ „ for Anti-Percussion High - pressure Bib 

Valves. NEWCASTLE, 1882. 

„ „ for Bath Locking Valves, for preventing 

waste of water. Newcastle, 1882. 

DUBLIN, 1884. 
„ „ for Latham's Flap Valve. Newcastle, 1882. 

„ „ for Joint for Drain-pipes. Newcastle, 1882. 

„ „ for Beversible Inlet G-ully, with Dished Stone- 

ware Cover and Iron Grating. 

NEWCASTLE, 1882. 

„ „ for " Lambeth ' Flush-out Closet. 

NEWCASTLE, 1882. GLASGOW, 1883. 

„ „ for Tip-up Lavatory Basin. Newcastle, 1882. 

„ „ for " Lambeth " Trough Closet with Automatic 

Flush Tank. Glasgow, 1883. 

„ „ for Silicon Tread for Steps. Glasgow, 1883. 

DUBLIN, 1884. 

„ „ for Glazed Ware Mantelpiece, with Slow Com- 

bustion Grate. dubun, 1884. 

„ „ for Vacuum Flushing Cistern for Closet, with 

Seat-action Arrangement, dubun, 1884. 

H H 
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Doulton & Co., Lamheihf Londcn^ for cheap G-lased Stoneware Sinks. 

BiTBLnr, 1884. 
9, 99 for lambeth Combination Water-closet. 

DUBLDT, 1884. 

,9 99 for Enamelled Ware Open Channels for 

Manholes. nuBLor, 1884. 

99 99 for Manhole for Drains, with connections 

complete. dubldt, 1884« 

„ „ for London-made Stoneware Pipes. 

DUBLnr, 1884. 
Dublin &, Wicklow Manure Co., for Alum Cake. dubuk, 1884. 

Durand CUye, A., Parity for Drawings and Books Belating to Dis* 
nosal of Sewage in Paris. Glasgow, 1883. 

Edmunos, J., London^ for Currie Powders. fewgabtlb, 1882. 

Edwurds, J. C, Tr^nant^ Ruahon^ for Dean's External Drain Traps, 
with moveable receptocle. OBOTDOir, 1879. 

EUison, J. E., Leedi^ for *' Kadiator" Ventilator, with Screw Action. 

GLASGOW, 1883. DUBLnr, 1884. 
Elverj, J. W. & Co., DMin^ for the Leander Life Belt. 

DiTBLnr, 1884. 
„ „ for Gentlemen's Ventilated Waterproof Orer- 

COats. BUBLDT, 1884. 

Evans & Co., Wrexham for Zoedone. (Patentee David Johnson, f.cs.) 

CBOTDOK, 1879. 
Fell, J. & Co., Wohferhampiony for Ckrk's Anti-spksh Tip-up Lava- 
tory Basin. kewoastle, 1882. 
,9 ,9 for Smith's Cast Lead Syphon Traps. 

NEWCASTLE, 18B2. 

., ,9 for Water-taps. itewcastle, 1882. 

Pinch & Co., 181, High Holhom, W.G., for Large Way Waste Plug, 
with Protective Cover. cbotdok, 1879. 

Fleming, W., Dublin^ for the Combination Bedstead, dublut, 1884. 
Fletcher Bros., DMin, for exhibit of Tricycles. dubldt, 1884. 

Forrest, William, NewcasiU-vp<mrTynef for The Albo Carbon Light 

inswcASTLE, 1882. 
Fry, J. S. & Sons, Union Street, Brietd, for Cocoa Extract and Pre- 
parations of Chocolate. etbteb, 1880. 
Gandy, M., Liverpool, for Cotton Machine Belting. Glasgow, 1883. 
„ „ for Steil's Fastener for Machine Belting. 

GLASGOW, 1883. 
Gardner, A. & Son, Gkugow, for Spring Mattress. Glasgow, 1883. 
„ ., for Parquet Flooring. Glasgow, 1883. 

„ „ for Method of Eendering Timber Non- 

inflammable. GLASGOW, 1883. 

Ghirton A King, Exeter, for Vowel E. Bradford's Family Washing 
Machine. exbteb, 1880. 

Gilbert, E. A A. E., Broughiy Ferry, Forfarshire, for Lnproved Seat 
for Water Closets. Glasgow, 1883. 

Gillow & Co., Oxford Street, W., for Lavatory. stapfobb, 1878. 

Qraham, W., Dublin, for Ventilated Hats. Dxmujsf, 1884. 
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Groom & Oo., London, for Bower's Potato Steamer. jyuBUS, 1884. 
9, „ for Self-indicating Tea or Coffee Infuser. 

DUBLIK, 1884. 
Cbosvenor, P., GUugow, for Stoneware Chums. olasoow, 1883. 

Oroves, E. K., Bristol, for Self-acting Sick Bed. OLi^soow, 1883. 

G-ulUver & Co., Aylethury, for Lemonade, lame Juice, and Ginger 
Ale. OBOTDOK, 1879. 

Hamilton, W., Brighionf for Invalid *' Grasshopper" Couch. 

BTA7FOSD, 1878. IfTBWOASTLB, 1882. 

Hammond & Hussey, ffigh Street, Croyddm^ for Homibrook's Catch- 
ment Ghnting for Steep Gradients. obotdon, 1879. 

Hancock, F. & C, DudUy^ Woreetter^ for New Propellor Chum. 

BZBTBB, 1880. 
„ ,f for Dough Kneading Machine. 

BXBTBB, 1880. 
„ „ for Machine for Washing and Peeling Po- 

tatoes. ITBWOASTLB, 1882. 

Harriman, W., & Co., Blaydonrwpon-Tyne, for Fowler's Water- 
closet. NEWOASTLB, 1882. 

Harrison Patent Knitting Machine Co., Manchuter, for Knitting 
Machines. dubuk, 1884. 

Harrisson. T. Harnett, Liverpool, for Iron Basket Sewage-strainer. 

GLASGOW, 1883. 
„ „ for Improved Method of Connecting 

Lead Pipes with Stoneware Pipes. Glasgow, 1883. 

Hajrward, Tyler & Co., Lond<m, for Shower and Douche Bracket. 

ITBWOASTLB, 1882. 

Headley & Sons, Cainthridge, for Hose Bed. oboydok, 1879. 

Henderson, Osbert, Glasgow, for Albo-Garbon Light. Glasgow, 1883. 

„ „ for Pendulous Food Warmers. 

GLASGOW, 1883. 
Heron, T., Manchester, for Duplex Bumer. itbwoabtlb, 1882. 

Hildesheim, J., Glasgow, for Dicks' L'Eztincteur. Glasgow, 1883. 
Kill &, Hey, Halifax, for Double Current Ventilators. Glasgow, 1883. 
Hilliard, W. B. & Sons, Glasgow, for Isolating Curtain. Glasgow, 1883. 
„ „ for Bum and Wound Boxes. 

GLASGOW, 1883. 
Hilton, W. H., Leamington, for various Inventions for Promoting 
Domestic Economy. staffobd, 1878. 

Hotblack, J. & Son, Norwich, for an Improved Shape of Boot. 

nuBLnr, 1884. 
Hutchinson, A. k Co., Great Winchester Street, E.G., for India Bubber 
Gas Tubing. bxbtbb, 1880. 

Hydes & Wigfull, Sheffield, for Tortoise Slow Combustion Stoves. 

GLASGOW, 1883. 
„ „ for Tortoise Laundry Stove. 

GLASGOW, 1883. 
Hygienic Stove and Grate Company, 15, Peel Buildings, Birmingham, 
for " Eagle" Sanitary Trap, for superseding Bell Traps. 

OBOTDON, 1879. 
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Indian Tea Company, OUugow^ for Indian Tea. glabgow, 1883. 

Irvine & Co., 6^atM^^cE, for Mustard, kewoastlb, 1882. glasoow, 1883. 
Jennings, G., StangaU^ London^ for '* Artizans Dwellings Sink." 

GBOYDON, 1879. 
», n for Uniyersal Shampooing Apparatus. 

OBorDON, 1879. 

Jewsbury & Brown, Manehsster^ for Seltzer Water, stafpom), 1878. 

Jeyes* Sanitary Compound Company, Cannon Street j E.C., for Jeyes' 

Perfect Purifier. OBOTnour, 1879. NBWOAflTLB, 1882. 

GLASGOW, 1883. nUBLIK, 1884. 

Kirsop & Co., NeufcasiU^pon'Tynef for Paragon Washing Machine, 
with Canadian Washer. Newcastle, 1882. 

Kite, C. & Co. London, for Outlet Ventilator. itewcastle, 1882. 

„ „ for Noiseless Chimney Breast Outlet Venti- 

„ „ for Wall Inlet Ventilator. 

GLASGOW, 1883. DUBLIN, 1884. 

Knell, F., 77, ^bre Street, E.G., for " Imperial'' Ventilating Window. 

OEOYDON, 1879. 
Ladies' Sanitary Association, Bemers Street, W., for Publications. 

BTATFO&D, 1878. 

Larmouth, Thomas & Co., Salford, for Dual Desk, with Separate 

Ghingway Seat. STAFro&D, 1878. 

Leggott, W. & B., Bradford, for Opener for Fanlight and Skylights. 

GLASGOW, 18^. nuBLnf, 1884. 

Leoni, S. & Co., Strand, W.C, for ''Eheometer" Street Lamp 

Eegulator, btaitobd, 1878. 

Lewis, Mrs. A., Manchester, for Tin Cooking XJtensils. ceotdoit, 1879. 

London Necropolis Company, /S^atuf, W,C., for "Earth to Earth" 

Coffins. STATFOED, 1878. 

McCallum, J. B., Stafford, for Improved Non-Absorbent Tub or Pail 
Van. EXBTEE, 1880. 

McGeoch, W. & Co., Olaegow, for DoVs Close and Open Fire Cook- 
ing Bange. Glasgow, 1883. 

Maguire Ik Son, DuhUn, for Dr. Scott's Disinfecting Apparatus. 

ITBWCASTLB, 1882. DUBLIK, 1884. 

for White Enamelled Fireclay Sinks. 

DUBLnr, 1884. 
for Cast-iron Drain Pipes, coated with Angus 
Smith's Preparation. Dublin, 1884. 

for Marsden Tiling for Wall Decoration. 

DUBLIN, 1884. 
for New Laundry Stove and Copper Boiler. 

DUBLIN, 1884. 

Maignen, P. A., 20 & 23, Great Tower Street, E.G., for "Bijou " Filtre 

Bapide. exbteb, 1880. 

„ „ for Improved Filtre Bapide. Newcastle. 1882. 

dialing, C. T., Netucastle-uponnTyne, for Sanitary Earthenware. 

NEWCASTLE, 1882. 

„ „ for Lavatory Basin with Flushing Bim. 

NEWGABTLBy 1882. 
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Manloye, AUiott, Eryer & Co., NoUingTiamf for Lyon's Disinfector. 

NEWOASTLE, 1882. 

Mather & Armstrong, Neweasd&^jiponrTynej for Hink's Duplex Lamp, 

with Extinguisher. kewcabtlb, 1882. 

„ „ for Steam Heating Apparatus, combining 

heating and ventilating. mswcASiiiE, 1882. 

Mitchell, James, NeweastU^u^panrTyne^ for Mitchdl's Steam Washer. 

mswoASTLB, 1882. 
Morgan, J., Dvhlin, for Pith Helmet. Dublin, 1884. 

Morrison, W. B., Glasgow, for "National ^ Water Qoset. 

GLASGOW, 1883. 

Muiton, H. A., NeweaatU-upon-Tyne, for Indiarubber Vessels for 

hospital use. Newcastle, 1882. 

Nailsworth Foundry Company, BrUiol, for Morgan's Stench Exhaust. 

NEWCASTLE, 1882. 

Newry Mineral Water Company (Limited), Liverpool^ for Ginger Ale 
and Lemonade. cbgydon, 1879. 

Gates & Qreen, Barley Oreen Fire Clay Wwlcs^ Halifax^ for Drain- 
cleaning Bods, and Stoneware Horse Manger. 

BTAPFOED, 1878. 
Onions, J. C, (Limited), Birmingham, for Moser's Self-Acting Dry 
Closet. CEOTDON, 1879. 

Parker, J., WoodsioeJc, for Dry Earth Commode without Separator. 

EXETEB, 1880. 

Patent Victoria Stone Company, Kingeland Boad, E.^ for Artificial 

Stone Tubes. cbotdon, 1879. 

Pearson &, Co., Dublin, for the Listitution Bed with Woven-Wire 

Mattress. bitblin, 1884. 

Pennycook Patent Glazing and Engineering Co., Glasgow, for the 

system of Glazing without Putty. Glasgow, 1883. 

DUBLIN, 1884. 
Pirn Bros., Limited, DMin, for the Victoria Knitting Machine. 

BXTBLIN, 1884. 
„ „ for the Hinged Cot bublin, 1884. 

Potts & Co., ffandsvforih, Birmingham, for Edinburgh Air-Chambered 
Sewer Trap. staptoed, 1878. 

Pritchett, G. E., 20, Spring Gardens, S.W., for Warming and Ven- 
tilating Appliances. bta7FOBB, 1878. 
„ „ for Thermometrical Instruments, btatfoed, 1878. 
„ „ for Barometrical and Thermometrical Instruments. 

CEOTBON, 1879. 
„ „ for Corrugated Iron Hot-Water Warming Ap- 
pliances. EXETEB, 1880. 
„ „ for Improvements in Thermometrical and Baromet- 
rical Instruments. exbtee, 1880. 
Bansome, S. E., & Co., 10, Essex Street, W.C, for "Milwaukee* 
Glass Lantern or Hurricane Lantern. cbotbon, 1879. 
Bimington Bros. & Co., Netiucasile^ponrTyiu, for Dean's Gully Trap. 

NEWCASTLE, 1882. 

„ „ for Enamelled Eire Clay Bath. Newcastle, 1882. 



Digitized by 



Google 



486 ALFHABSnCAL LIST OT CKBTIFICJLTE8. 

B068, W., OUugow, for Improved Paragon Valve. OLAseow, 1883. 
Buffard & Co., Fire-Clay WorJcs^ Stourbridge^ for Porcelain Batbs, 
moulded and glazed in one piece. statfobd, 1878. 

Salmon, Barnes & Co., Ulventon^ for Bevolving Shutters with Balance 
Weight Motion. xxeter, 1880. 

Scott, A. & B., Glasgow^ for Midlothian Oat-flour. euLSOOW, 1883. 
Scott, F. B. A Co., Dublin, for Solid Oak Parquet Flooring. 

DUBLiir, 1884. 

„ for exhibit of Furniture. nuBLnr, 1884. 

Selig, Sonnenthal & Go. (Limited), Lambeth HtU^ Queen Victoria Street^ 

E.G., for Safety Belt Shippers. csoTDOir, 1879. 

Shanks & Co., Glasgow^ for Cast Iron Bath. euiSGOw, 1883. 

nuBLnr, 1884. 
„ for Porcelain Lavatories, with moveable caps for access to 

fittings. GLASGOW, 1883. dublqt, 1884. 

„ for '"Eureka" Spray and Plunge Bath. 

eiiAseow, 1883. 
Sharp, C. H. & Co., Bigh Bolbom^ E.O,^ for Ornamental Inlet Ven- 
tilators. SXBTBB, 1880. 
Sharp, Jones & Co., Bourne VdUeg Pattery^ Poole, Dorset, for Bock 
Concrete Tubes. obotdgit, 1879. 
Shone, Isaac, Wrexham, for Pneumatic Liquid Ejector. 

BTATPOBD, 1878. 
Short, Patrick, Dublin, for the Bhinoceros Hide " S " Boot. 

DUBLIN, 1884. 

Silicated Carbon Filter Company, Battereea, for Silicated Carbon 

Double Chambered Table Filters. 

EXBTEB, 1880. 

„ », for Silicated Carbon Filtering 

Material. mswcAsruB, 1882. 
Sincbur, J., 104, LeadenhaU Street, E.G., for Chemical Fire Extermi- 
nator. CBOTDOK, 1879. 
Skinner, G. H., 13, I^orih Street, Exeter, for Seltzer, Soda and Potash 
Waters, and Orange Quinine Tonic. exeteb, 1880. 
Smith, Elder & Co., London, for Sanitary Publications. 

ITBWGASTLB, 1882. OLASQOW, 1883. DiTBLnr, 1884. 
Smith, James, Liverpool, for Open Grate for consuming Smoke. 

NEWCASTLE, 1882. 

Snell, H. Saxon, Southampton BuHdinge, for Thermhydric Ventilating 

Hot-Water Open Fire Grate. staffobd, 1878. 

Stephan, J. A., Worcester, for Carbonised Iron Stone Mound Filter 

for Water. exeteb, 1880. 

Stephenson & Travis, Liverpool, for Stypium Absorbent Antiseptic 

Surgical Dressings. Dublin, 1884. 

Stewart, J., Sen., Glasgow, for Disconnecting Chamber for House 

Drains, with open Stoneware Channels. olasoow, 1883. 

Stidder & Co., 50, Southwark Bridge Road, SJJ,, for Swivel Lock 

Plug, and Overflow for Sink. cbotdoit, 1879. 

Stiff, James & Sons, Lambeth, London, for Weaver's Ventilating Sewer 

Air Trap. STAProBD, 1878, 
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Straker A Love, NtweasiU'^i/^panrTynet for Large Fire-clay Drain-pipes. 

rawoASTLB, 1882. 
Strefcton, 8., KidderminaUr^ for Folding Bier and Gar for Simplifying 
Funerals. OBOTnoN, 1879. 

Thomasson & Key, TTorcMtdr, for Cap Ghrating for Sinks. 

rawoASTLB, 1882. 

Thorn A Co., Stafford^ for Artificial Stone Filters, for Cleansing Bain 

Water for Domestic XJse. btapfoed, 1878. 

Thombum, William, Borough Bridge^ for Tabular Oalorif er for Green- 

hoases. kewoastlb, 1882. 

Townsend & Co., NewcastU^jfHmrTyne, for China Cups and other 

Vessels for Invalid use. bswoastub, 1882. 

Twyford, T., Hatdey^ for Lavatory Basins. DUSLiir, 1884. 

„ „ for SloD Sinks. bttbuk, 1884. 

„ ;, India-Kubber Connection for Joining Lead 

and Earthenware Pipes. Dublin, 1884. 

Tylor, J. &, Sons, 2, Newgate Street, E.G., for " Clear Way" Eegulator 

Valve Water Closet, without overflow communicating 

with Valve Box. ibxeteb, 1880. 

„ „ for Lnproved Enamelled Lron Slop Sink, with Begu- 

lator Supply Valve. kibtbb, 1880. 

„ „ for Lnproved Full-Way Stop Valve, bxeteb, 1 880. 

„ „ for "Waste Not " Eegulator Valve, kxhtbb, 1880. 

mswoAsxLB, 1882. 

„ „ for Hospital Slop Sink, with Waste-not Eegulator 

Valve. HBWOASTLB, 1882. 

„ „ for Bath Locking Valves for preventing waste of 

water. kbwoabtls, 1882. 

„ „ for Flushing-rim Lavatory Basin, with Quick Waste. 

mwoASTLB, 1882. 

„ „ for Flush-out XJrinal Basin. hewcastlb, 1882, 

„ „ for Joint for Lead Pipes. inswoASTus, 1882. 

„ „ for Water-closets. hbwoastlb, 1882. 

Tyrrell, Brooke, Dublin, for exhibit of Furs. dublik, 1884. 

Vernon's Patent China and Glass Company, London, for Noiseless 

Ware. Glasgow, 1883. 

Walker, Tumbull & Co., FnlkirJc, for Simplex Cooking Bange. 

GLASGOW, 1883. 
Waller, Thomas, 47, I^sh Street ffiU, E.G., for Cooking Stove with 
Warm-Air Chamber. cbotdgit, 1879. 

Walton, F. & Co., L(md(m, for "Lincrusta Walton." 

GLASGOW, 1883. 
Watson, Henry & Son, NeweaeiU-uponrTyne, for " National " Water- 
closet. KSWCASTLB, 1882. 
I, „ for Waste-preventing Flushing Syphon. 

unswcASTLB, 1882. 
„ „ for '* Crown *• Cottage Wateivcloset. 

HBWCASTLE, 1882. 

Webb, A., DMin, for the '' Natural " Boot for Ladies. 

DUBLIN, 1884. 



Digitized by 



Google 



488 ALPHABETICAL LIST OF OBBTITIOATBS. 

Webster & Co., Nottingham^ for Webster^s Photometer. 

CBOTBOK, 1879. 
Wenliam & Co., Church Street^ Croydon^ for Boyle's Mica-Yalved 
Outlet Ventilator. CEOTDOir, 1879. 

Wheeler, J., llfraeomhe^ for " Pixene." Glasgow, 1883. 

DXTBUK, 1884. 
White, William, Abergavenny, for Hygeion Bock Building Composi- 
tion. lOiWCASTLB, 1882. 
Wilby, W., Dublin, for Chain Belting for Machinery, dxtbus, 1884. 
Willcock & Co., Burmantofte, Leeds, for Fire-Clay Sanitary Sinks, 
and Water Troughs. CEOTnour, 1879, 
Willey & Co., Exeter, for Gaseliers and Gtaa Brackets, exbtbr, 1880. 
Wippell Bros. & Bow, 231, High Street, Exeter, for Bansome's Arti- 
ficial Stone Air Brick. bxetbb, 1880. 
„ „ for Conservatory Boiler, with Hot-Water 
Pipe. EXETSs, 1880. 
„ „ for Cottage Bange. exbteb, 1880. 
„ „ for Chappuis Daylight Beflector. 

exbteb, 1880. 
„ „ for Femb/s "Paragon" Camp Furniture. 

exbteb, 1880. 
„ „ for Improved House-maid's Box with Sifter. 

EXETEB, 1880* 

Wright & Stevens, for Sjrphon Flushing Cistern. Newcastle, 1882. 

Wright, John & Co., Birmingham, for ** Cosey " Portable Open Ghui 

Fire, with Platinum Wire and Asbestos Packing. 

NEWCASTLE, 1882. 

„ „ for Ventilating open Ghw Fire, bubun, 1884. 
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ADDRESSES AND PAPERS READ BEFORE THE INSTITUTE AT 
THE CONGRESS & OTHER MEETINGS DURING 1884. 

Sib Bobebt Bawuksoit, o.b. President's Address to the Congress. 

DUBLDT, 1884. 

T. W. Gbimbhaw, M.D. Address to Section I. Dubldt, 1884. 

C. P. COTTOK, M.Il!rST.0.B. „ „ 11. DuBLIN, 1884. 

Ghables a. Cambbok, „ ,, lU. Dttblik, 1884. 

P.B.O.S., 7.O.8., 0.8.S.0AM. 



BABTLBTT, H. C, pad., f.c.s. Some of the present Aspects of Practical 

Sanitation. Bead at the Anniversary Meeting, July 10, 1884. 

BouLNOis, H. Pbrct, mjnst.cb. Isolation v. Ventilation. dubun, 1884. 

Gambbon, Chablbs a., f.b.o.s., F.G.S., G.S.S.CAM. The Water Supplies to Irish 

Towns. DUBLIN, 1884. 

Gabpbntbb, AiiFBBi), Mj>., M.B.0^., C.S.S.CA1C. Education by Proverb in 

Sanitary Work. Dublin, 1884. 

Gabpbntbb, Alfbbd, m.d., m.b.c.p., c.s.8.0A]c. (Address). 

Annual Meeting, May 7tb, 1884. 

Glosb, Bbt. M. H. The Geological Structure of the Neighbourhood of 

Dublin. DUBLIN, 1884. 

Gollins, J., F.G.8. Air and Ventilation. Dublin, 1884. 

GoLLiNS, J., F.0.8. The Necessity for Efficient Ventilation of Sewers. 

DUBLIN, 1884. 
GOMBBB, p. F. Some Defects in House Sanitation in and around Dublin. 

DUBLIN, 1884. 
Db Bbnzt, Subo.-Gen. A. G. G., G3. The Sanitary Gondition under which 
Gholera Prevails in Northern India. Dublin, 1884. 

Easscb, W., cji., f.l.8. The Gollection and Disposal of House Befuse. 

DUBLIN, 1884. 
Fahib, J. Angblo. Electric Light from a Sanitary Point of View. 

DUBLIN, 1884. 
FUNN, D. Edoab, LJi.o.8., MJLCJ*. The Administration of the Public 
Health Act in Ireland with regard to the Duties of Officers of Health. 

DUBLIN, 1884. 
Gbifftehs, J. P., 1CIN8T.0.B. Dublin Main Drainage Outfalls. 

DUBUN, 1884. 
GsncBHAW, Elizabbth. The Objects and Work of Ladies' Sanitary Asso- 
ciations. DUBLIN, 1884. 
Hull, Pbof., m.a., f.b.8. The Supply of Pure Water to Villages in Ireland. 

DUBLIN, 1884. 
JONBS, Subo.-Majob J. W. The Insanitary State of Small Irish Towns. 

DUBUN, 1884. 

Kbnnett, Babbington, B. v., M.A. The Becent Progress made in some 

Branches of Ambulance Work. Dublin, 1884. 
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Kaccabb, F, p., ii.B.c a The Water Supply and Drainage of Small Towns in 
Ireland. Dublin, 1884. 

MA.GUIBB, W. B., F.B.iaBT.80C. Practical Sanitary Leeeona dexired from 
1,000 Sanitary Inspections of Dwelling Houses in Ireland. 

DUBLIN, I884« 

Nichols, G. B. House Drainage. Dublin, 1884. 

PowBB, Bybnb, J., 1C3. The Public Health of Kingstown. dubun, 1884. 
Pabby, Kayb, W. Domestic Drainage in Dublin. Dublin, 1884. 

Pbntland, Howabd, B.A. Temporary Hospitals. Dublin, 1884. 

BoBiNSON, Pbop. Hbnbt, ic.in8t.cb. Sewage Disposal. dubun, 1884. 

Stbypb, W. G. a New Process for Treating and Drying Blood so as to fit it 
for use as a Manure without creating a Nuisance. dubun, 1884. 

Stmons, G. J., T.B.8. The Fall of Bain in Ireland. dubun, 1884. 

Spbncbb, E., icA. The Homes of the Working Classes in Dublin. 

DUBUN, 1884. 
Vachbb, p., P.B.CA, P.C.8. The Influence of Pood on Health, dubun, 1884. 
YouNO, JAHB& Public Cleansing. dubun, 1884. 
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LIST OF DONATIONS. 



DONATIONS TO LIBRAItT DTJBING 1884. 



tulb. PAE8Birn&D bt 

Aberdeen, Beportupon the State of Public W. J. Sncpsoir, M.D. 

Health, and the Sanitary Work pei^ 

formed in the City during the year 

1883. 

Axchitects, Boyal Institute of British, Botal Inst, or Bbitish 

Transactions, Session 1883-4. Asghitbctb. 

Anatralian Health Society, Eighth Annual Austsaxiait Health 

Beport, 1884. Society. 

Bad Smell. Aitst&aliah Health 

SOOIBTT. 

Bemrose, H. H., The Sanitary needs of H. H. Bsmbosb. 

Derby. 

Blackett, 0. B., Disinfectants and Disin- Afbtballut Hsaio^h 

fection. SooiBTT. 

Bdmer, Paul, Dr., Das Medecinalwesen Db. Paul Bobneb. 

Deutschlands im Jahre, 1883. 

Brett, A. T., KD., Watford Local Board Db. A. T. Bbett. 

of Health, Eleventh Annual Beport. 

BriggB- Warren, B., Suburban School Db. Ibying A. Watson. 

Houses. 

Bromb7» Bev. Dr., The Emunctories. Atjbtballan Health 

SOOIETT. 

Bmnetti, Professor, Gremazione E Coser- Pboe. Bbxtnetti. 

yaadone dei Cadaveri. 

Carpenter, Alfred, M.D., H.B.O.P., Dip- Db. A. Cabfenteb. 

theria, its Etiology and Treatment. 

OarroU, Alfred Ludlow, M.D^ Sewage Alfbed Ludlow Cab- 

Disposal and Contamination of Water boll, MJ). 

Supply. 

Ohfldran, The Infectious and Contagious Attstbalian Health 

Diseases of. Society. 

Oonn, G. P., M.D., Ventilation. Db. iBYiNe A. Watson. 

Cooper, 0. H., AM.LO.B., Chalk Water. 0. H. Coopsb. 
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DOITATIONS TO LIBRABT. 



OontagiouB Diseases Acts, The effects 

of the, in Diminishiiig Disease in the 

Army and Nayy and among the Ciyil 

Population. 
Oorgenven, J. Brendon, M.B.O.S., Gkhstro 

Intestinal Mycosis caused by the Smaller 

Pungi or Moulds, Bemarks on. 

Crosby, A. H., M.D., Water Pollution. 

Curtis, John Haitison, Observations on 
the Preservation of Health. 

Dyke, T. J., F.B.O.S., Sanitary Condition 

of Merthyr Tydfil. 
Feuilles, D'Hygi^ne, et de Police Sani- 

taire. 
Oallinger, J. H., MJ)., The Seligion of 

Health. 

Gterhard, W. Paul, C.IL, Sanitary Drain- 
age of Tenement Houses. 

Gerhard, W. Paul, Sanitary Questions. 
Gibbons, Sydney, F.O.S., Notes on Diet. 

Girdlestone^ T. IL, F.KO.S., Under the 
Floor. 

Gordon, Charles A., M.D., O.B., Army 

Hygiene. 
Guillaume, L., M.D.9 Ck)nsid^rations sur Db. L. Guhjulumb. 

L'£tat Hygi^nique des Ecoles Pub- 

liques. 

Hart, Ernest, M.KC.S., The Influence of 
Milk in Spreading Zymotic Disease. 

Hart, Em6St» 11B.0.B., An Investiga- 
tion of the Besults of Vaccination from 
the Calf. 

Hart, Ernest, 1LB.C.B., Is it desirable to W. B. R Golbs. 
take any and what further Measures 
to Prevent the Spread of Zymotic 
Diseases through the Milk Supply of 
our Towns ? 



W. E. B. CoLBS. 



J. B. CUBGEBTEir, 

MJt.C.S. 
Db. iBYnre A. Wxtsoit. 

J. HOBBOOKS. 

T. J. Dtkb, P.E.C.S. 

Db. Guillaumb. 

Db. iBYnre A. "Watbok. 

W. Paul Qsbhabd. 

W. Paul Gbbhabd. 
AusTBALLor Hkat/th 

SOOIKFT. 

AusTBALiAir Hbalth 

SOCIBTT. 
PUBOHAfiBD. 



W. B. E. CoLBS. 
W. E. E CoLBS. 



Hart, Ernest^ M.B.C.S., A Manual of 
Public Health. 

Hart, Ernest^ M.B.C.S., Memorandum 
on the Influence of Vaccination in the 
Prevention and Diminution of Mor- 
tality from Small-pox. 



PUBOHASBD, 

W. E. E. CoLBs. 
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Hart» EmoBt, M.]L0.8m The Protection 

of In&nt Life. 
Hart, Ernest, M.B.0.8.» Begistration of 

Infectious Diseases. 
Hart, Ernest^ IIB.0.8., The Tnitii about 

Vaccination. 
Health Exhibition Literature, Vols. 

L-XVI. 
Honl&s, TAbbtf A., Action du cuivre sur 

FBoonomie. Histoire D'un Village. 
Honse and Home. 
Honeymao, J., FJtXB.A., Open Spaces 

in Towns. 
Honse Drainage as Oonstracted by the 

Durham House Drainage Company. 

Hunter, Obarlea D., K.B., What Kills 
our Babies. 

Inebriety, Proceedings of the Society for 
the Study and Cure of (monthly). 

Infants, Bules for the Oeneral Manage- 
ment Ofr 

Jamieson, James, H.D., Diseases which 

should be prevented. 
Kettering, Beport of the Medical 0£Scer 

ofHealth for, 1883. 
Kitchen Physic. 



W. B. E. Coles. 
W. B. E. CoLBS. 
W. B. E. CouH. 

IirrBBITATIONAL HbAXTH 

ezhibitioh-. 

Db. Pbosfib db Pibtba 

Saitta. 

pubghasbd. 

J. HONBYMAir. 

Thb Dubham Hovbb 

DbADTAOB COMPAJfT. 

AirsTBALiAir Hbalth 

SOODSTT. 

H. E. Lbwib. 
AuBTBALiAir Hbalth 

SOCLHTY. 

AusTBALiAir Hbalth 

SOODDTT. 

J. Badts. 
AuBTBALiAir Hbalth 

SOOIBTT. 

J. Baztbb. 



Lambeth, Twenty-seyenth Annual Beport 

of the Parish of. 
Langsdorf, Director, Bericht uber G^ppe L. Oitillauhb. 

31 Hygieine Balneologie von Prof. Dr. 

Guillaume, Dr. Schuler, Dr E. Eillias 

und Bettungswesen, yon Director Langs- 
dorf. 
Law, Henry, MJnat.O.B., Mathematical Ht. Law, MJxnsT.CE. 

Tables for Trignometrical, Astronomical 

and Nautical Calculations. 

Lloyd, P., Practical Bemarks on the Fbakcis Llotd. 
Warming, VeDtilation, and Humidity 
of Booms. 

llancheater and Salford Sanitary Asso- 
ciation ATinuiil Beport for 1884 



Mawbey, E. 0., Domestic Water Supply 
from Shallow Wells. 



Manchbstbb Ain> Sal- 
roBB Saiqtabx Afl- 

BOCIATION. 

E. G. Mawbbt. 
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]X)NATIOV8 TO LIBltABT. 



Headee and Scarlet Fever, Hints for the 

Prevention of. 
Hemphis Sewers affcer Four Years' Fse, 

with Bemarks on the similar system at 

Keene. 
Monin, E., Dr., I^Propret^ de Llndiyidu 

et de la Maison. 
Hnir, 0. W., Pollution of the Clyde at 

Glasgow. 
National Association for the Promotion 

of Social Science, Transaction3»Hudders- 

Md, 1883. 
Kew Tork, Fourth Annual Beport of the 

State Board of Health. 



AusTBAiiAir Hbaiah 

SOCIBTT. 

Coi. G. B. Wamto. 



Db. Pbo6pb& db Pdetba. 

Saitta. 
G. W. MuiB. 

Natioval Absooiatiob^ 
FOB thb PBoMonoir 

OT SOOIAL SODSNGOB. 

Statb Boabs op 
Hbalth, 



PEEIODICALS:— 
British Architect and Northern En^eer. 
Jouinal d'Hygi^ne (weekly). 

Jonnial of Medicine and Dosimetric Thera- 
peutics (monthly). 

L'Hygidne Pratique (weekly, part of year). 

Lisboa^ Boletim Hehdomadario de Esta- 
tistica Demographica e Medica (part of 
year). 

Local Government Chronicle (weekly). 

Sanitary Engineer, New York (wedsly). 

Sanitary Becord (monthly). 

Sanitary Journal, Glasgow (monthly). 

Societyof Arts Journal (weekly) and Gene- 
ral Lidez of last Ten Vols. 



ThbEditob. 

Db. Pbosfbb db Pibiba 

Santa. 
Db. F. L. Phipsob. 

ThbEditob. 
ThbEditob. 



ThbEditob. 
Thb Editob. 
Thb Editob. 
Db. J. Chbistib. 



Thb Socmnr. 



Pontzen, Bmeat^ Premiere application a 
Paris en 1883 de L'Assainissement 
suivant le Syst^me Waring. 

Preservation of the Teeth. 



Proceedings of the Association of Muni- 
cipal and Sanitary Engineers and 
Surveyors, Vol. X 

Pure Air and Ventilation. 

PubUc Health. 



CoL. G. E. Wabibo. 



Austbaliab Hbauth 

SOCIBTT. 

Thb Assooiatiok ob 
Mtjkicipal & Saki- 

TABT EnOIBBBBS. 

Attstbaliab Hbalth 

SOOIBTT. 
PUBOHABBD. 
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SichardBon, Beigaxnin W., M.D., F.B.8^ 

The Guild of Good life. 
Boyal Institation of Great Britain, Pro- 
ceedings of Vol. Xy Part 2. 
Byan, James P., Small-pox and Yaodna- 

tion. 
Banitajy Inquiry Beport. 
Sanitaiy Beoord and London Medical 

Eecord, Diary for 1885. 
Scarborough, Beport on the Sanitary 

Condition of, during the year 1883. 
Schmidt, B. W. 0. F., How not to Build a 

House. 
Sewage Disposal, First Beport of tiie 

Boyal Commissioners on. 
Smith, James, The Nervous System, its 

Use and Abuse. 
Soap and Water. 

BodfStA Prancaise D'Hygi^ne Annuaire 

pour 1884. 
Summer Diseases. 

Sutherland, A.» Little Stomachs. 

Sweeting, B. D. B., 1LB.0.S. The Sani- 
tation of Public Institutions. 

Tottenham Sanitary Association, Tenth 
Annual Beport, 1883. 

Tnmer, Ernest, FIIXB.A, Hints to 
Househunters and Householders. 

Watson, Irving A., ILD^ Common Law 
Gtations relating to Nuisances. 

Watson, Irving A., M.D., Sanitary Sug- 
gestions. 

Watson, Irving A, H.D., Water Pollu- 
tion, Wells. 



PUBCHASSD. 

BoTAL IiTSTrnjTioia' o* 
Qrbat BsiTAiir. 

AUSTBALIAK HbALTH 

SodiaTY. 

PUBOHASI&D. 

Smith Eldbe & Co. 
Db. W. J. Tatlob. 
B. W. C. P. Schmidt. 
Pbop. p. db Chaumont. 

AUSTBALIAK HbALTH 

SOOIBTT. 
AUBTBALIAir HbALTH 

Socibtt. 
Db. Pbospbb db Pibtba 

Saitta. 

AxrSTBALIAir HbAIiTH 

SoCHfiTT. 
AXTSTBALIAN HbALTH 

SOOIBTT. 
B. D. B. SwBBT£Er«, 

M.B.C.S. 
Tottenham Sanitabt 

Association. 
Ebnbst Tubbbb, 

F.B.LB.A. 
Db. Ibtinq a. Watson. 

Db. Ibtino a. Watson. 

Db. Ibvinq a. Watson. 
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LIST OF FELLOWS, MEMBERS, ASSOCIATES, AND SUBSCRIBERS 
ELECTED DURING THE YEAR 1884. 



FELLOWS. 

1884. Jun. Bltth, A. Wjnter, h.b.o.8., lj9U^, Court Hotae^ 

Maryldxme, 
1884. Apr. Cbawpobd, Director-General Thomas, m.d., 6, St. 

JohrCt Park, Blaekheaih. 
1884. May. Floweb, Major Lamorock, 12, Bintbwry Ciroug^ and 

48, Holland Bead, W. 
1884. Jun. Habt, Ernest, m.b.o.s., 38, Wimpole Street, W. 
1884. Jul. Pbitchabd, Edward, M.nrBT.o.s., f.g.8., 27, Oreai 

George Street^ and 37, Waterloo Street^ BimUnff- 

ham, S.W. 
1884. Jun. Shaw, George, 20, King Edward Street, NewgaU Street, 

KG. 



* Life Moniben. f pMBed EumixiAtlon for Local Snrreyon. 

1884. Feb. Bbaitthwaite, Harrison, r.B.cjs., L.B.A., WeMury 

Houee, WiUeeden, N.W. 
1884. Apr. Choblet, G., Midhuret, Sueeex. 
1884. Aug. *Clabke, Stephenson, 4, St. DunetanU -^Iley, St. Dun- 

gtan'i Hia, KG. 
1884. Aug. ♦Dtjdfibld, T. Orme, l.b.o.p JiOITd., 8, Upper PhtUimore 

Place, Kensington. 
1884. Jan. *Ewabt, Joseph, m.d., f.b.oj., MontpeUier HaU^ 

Montpdlier Terrace, Brighton. 
1884. Apr. Fublong, E. O'Brien, m.a., Glonevin, KiUineg, Co., 

Dublin. 
1884. Jan. ♦Jenkin, prof. Fleeming, f.b.s., 3, Gh-eat Stuart Street, 

Edinburgh. 
1884. May. Kinset, W. Bams, M.nrsT.o.B., 6, Carteret Street, 

Queen Ann^s OaU, S. W. 
1884. Jan. MoAbthub, sib W., k.c.m.o., m.p., 79, EoUa/nd Park, 

W. 
1884. Aug. Mijomsw, F. A., 32, St. Margaret HiU, Eaetcheap, E.G. 
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1884, Dec. Michabl, W. H., q.o., 45, Cornwall Oardent, Queen's 

Gate,S.W. 
1884. Dec. t*PHiLLiPSON, Burton B., Baggoi Street^ Dublin. 
1884. Nov. PowBB, J. Byrne, 1, JRohy Place, Kingstown, Co. 

Dublin. 
1884. Jul. t*BAi)POBD, W. H., A.B.I.B.A., PeUiam Chambers, Angd 

Bow, Nottingham. 
1884. Sep. Sakkbt, Inspector-General, OakJUld, Atle^mry Eoad, 

Dublin. 
1884. Dec. *Shokk8MITH, John Henry, Micklegate, Torh. 
1884. Jan. Swebtino, Bichard Deane Boper, m.b.g.s.]sng., 

L.s.A.LOin>., S.SO.0EBT.0AMB , Western District 

Fever Hospital, Seagrave Road, Fulham. 
1884. Jan. Tufotsll, E. Oarleton, 26, Lowndes Square, S.W. 
1884. Aug. Walfoed, Edward, u.j)., L.8.A., b.so.oamb., 2, Paragon, 

Bamsgate. 

1884. Sep. Webb, William, m.d., 42, St. Mar]fs Oate, Derby, and 
Worhsworih, Derby. 

1884. Jul. t*WiLaow, J. B., Kirhlandkow, Arlecdon, Camforih. 
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* Life AssooUt6& t Fused Bxaminatlon for Iiupeoton of Nnlsanoet. 

1884. Jan. 4:*Abbams, Henry, Bromley Local Board, and 5, West- 
moreland Road, Bromley, Kent. 

1884. Feb. Fbawob, T. W. Chapman, 16, Bristd Road, Edghaston. 

1884. Nov. J*FArBOHiiJ), Samuel C. G., 669, Wandsworth Road, 
Clapham,S.W. 

1884. Dec. 4:*Kbal, J., 2, St. Nicholas Road, Sutton, Surrey. 

1884. Aug. Kitb, Charles, 31, Baronsmere Rocui, East Finehley. 

1884. Jul. J*Shadbakb, W. A., 8, Bind Street, Stainsby Road, 
Poplar, E. 

1884. Dec. i*WDrBBB, F. Sawyer, 24, Charing Cross, S.W. 



SUBSCBIBEBS. 

* Life Sabecrlben. 

1884. Aug. Douglas, J., Burham, Queensland, Australia. 
1884. Jun. *Dbbbnham, F. G., Cheshunt Park, Herts. 
1884. Feb. ♦Btmbe, Samuel Lee, l.d.s.b., Croydon, Surrey. 
1884. Apr. South Bltth Distbict Looal Boabd, South Blyth, 
Northumberland. 
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diseases of the, in Ire- 
land, in town districts 
and in rural dis- 
tricts 104 

River Liffey, purification of 57, 

74,266,422, 425 
River pollution by sewage ...33, 220 

River Thames, pollution of 33 

>, purification of ... 74 
Robinson, Prof., on Sewage dis- 
posal 216 

Roscommon, population, valua- 
tion, and water supply of 373 

SANITARY administration of Ire- 
land 109,111, 116 

Sanitary associations, value of 
ladies 146 

Sanitary authority, concentration 
of 29 

Sanitary Commission on House 
Drainage, Dublin 283 

Sanitary conditions of Cairo 62 

„ in the Punjab 141 
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Sanitary conditions under which 
cholera prevails in northern 
India, Surgeon-General A. C. C. 

DeRenzyonthe 137 

Sanitary defects at Bagshot 

House 305 

Sanitary districts, Ireland, table 

of population and valuation of 213 
Sanitary engineers, qualifications 

of 71 

Sanitary improvements, compen- 
sation for 158, 159, 160 

„ in Dublin, cost of 424 

„ in India, difiiculties as 

to 143 

Sanitary inspection of dwelling 

houses 282 

Sanitaiy inspectors, necessity of 

certificates for 24,45, 114 

Sanitary Institute, formation and 

objects of 13 

Sanitary Institute and Parkee 

Museum, amalgamation of ...24, 26 
Sanitary laws, difficulty in carry- 
ing out 115 

Sanitary loans, table of rates for. 

199, 212 
Sanitary regulations in Leviti- 
cus ......!?: 68 409 

Sanitary Science and Hypocrates 408 

„ and Mahomet 412 

and Moses 58 410 

„ and preventive medi- 
cine, Sectional Ad- 
dress by Dr. Grim- 

^aw on 81 

Sanitary Societies, Advisability 

of amalgamations of 24 26 

Sanitary ^sitors. Value of Ladies 

as 148 

Sanitary Work, Education by 

proverb in 397 

„ in Lancashire 212 

„ rate of interest on 

loans for 199,212 

Sanitation, Domestic, Conference 
on, at International 
Health Exhibition... 437 
„ Practical, see Practical 

Sanitation 

Scarlatina spread by milk 352 

Scarlatina, Table of average death 

rate in London and Dublin 102 
Scarlet Fever, Table showing the 
death rate from in all Ire- 
land, in Town districts and in 

Rural districts 1^4 

Scavengers Department 76 

Scavenging of towns, municipal 

control necessary 76 

„ and treatment of refuse 76 
KK 
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Sewage, amoant of London 74 

,, contamination in drink- 
ing water S7, 39 

„ discharged into tanks ... 206 

„ effect of soil on 217 

„ filtration of 209, 218 

„ of London, coat of pre- 
cipitation and img»- 

tion 76 

„ nitrification of 217, 220 

„ oxidation of 221 

n precipitation, and cost of 

74.219, 240 

„ purification of 209 

„ of Rathmines 2S5 

„ yalueof 74 

Sewage disposal. Prof. Henry 

Robinson on 216 

„ by chemical treatment... 218 
M by discharge into xiTer 

or sea 220 

„ Ireland 208 

„ by irrigation 208 

„ on land 216 

Sew«ge farm, Croydon 417 

Sewage irrigation 418 

„ cost of land for 74 
Sewage works, loans for in Ire- 
land 207 

Sewerage drainage and cholera 32, 65 
Sewerage of small Irish towns ... 186 
Sewering and draining, rules and 
precautions to be ob- 
served in 70,71 

„ of London 70 

„ of towns 69 

Sewer and drain flushing 71 

„ emanation, catarrh caused 

by 267 

Sewer gas, analysis of 259, 260 

„ filtration of 261, 262 

„ table of 262 

Sewer yentilation and death rate 253 

„ necessity for 266, 268 

Sewers along water courses 73 

„ capacity of •. 72 

„ defective, at Marl- 
borough House, &c ... 78 
„ drains and cholera in 

Europe 32,66 

„ and drains. Isolation ver* 

au9 Ventilation of 249 

„ old, drains, and cesspools 73 

„ storm water in 72 

„ ventilation of 210, 249, 

250,263,266,258 

Sheep, sturdy in 323 

Sheffield, table of persons per 

acre and death-rate in 91 

Sick clubs and benefit societies, 
data for 82 
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Sickness, average of 82 

n loss of work by 84, 416 

M table of average rates 

of 83 

Sillar, W. C, remarks by, on 
papers read with reference to 

sewage disposal 239 

Silos, construction of 218 

Simpson, Dr. W. J., on Dr. 

Cameron's paper 390 

n on Suigeon-Oeueral de 

Benzys paper 145 

M on E. Spencer's paper... 175 

„ on Dr. vacher's Paper... 368 

Sites and Houses, Leprosy in... 68 

H for houses 67 

Shefiield, Table of persons per 

acre and death rate in 91 

Skibbereen, population, valua- 
tion and water supply of 373 

Slaughter houses in small Irish 

towns 135 

Sligo, population, valuation and 

water supply of 362 

Sludge, Disposal of 219 

„ Value of 220 

Small pox hospitals on Thames . . . 189 

„ in London 29,30 

„ number of patients 
removed by ambu- 
lances 191 

„ patients, transport of ... 185 
„ Table of average death 
rate in London and 

Dublin 102 

M Table showing the 
death rate from, in 
aJl Ireland, in Town 
and in Rural dis- 
tricts 104 

Smoke and fog, prevention of ... 44 
„ quantity of in large towns 393 
Sodiekl position and death rate. 93, 96 
Soft Core, preparation of for 

manure 227 

Soil, effects of, on sewage 217 

„ „ on sewer gas 262 

Somersetshire, death-rate of in- 
fants in 100 

Sourness in food and milk 346 

Spencer, Earl, speech at banquet 421 
Spencer. Edward, on The Homes 
of the Working-classes in 

Dublin 164 

Spencer House, defective eewers 

at 73 

Spiro Bacteria 332 

Storm water in sewers 72 

Statistical measures of the health 
of communities, Dr. Grimshaw 
on 81 
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Statutes relating to worUnff. 
dasB dwellinga in Dublin, &c 
167, 161. 164, 166, 167, 169, 171, 172 
Starling, Mr., on H. P. Boulnoia' 

PJPW 266 

„ on G. B. Nichol, W. Kaye 
Parry, W. R. Maguire 
«nd P. p. Comber^a 

were aos 

» on Bl Spencer's paper... 176 
Storage reserrons, construction 

of 205 

Strabane, population, valuation, 

and water supply of 378 

Street scayenging and watering, 

Dublin 232 

ft formation ", 238 

S^pe, W. G., on a new process 
for treating and drying blood 
so as to fit it for use as manure 
witbout creating a nuisance ... 839 

Sturdy in sbeep 323 

Subsoil of Kingstown 128 

Supply of pure water to Villages 
and Country Residences in 

Ireland, the. Prof. Hull on 376 

Surveyors and Inroectors, exami- 
nations for 24, 26, 46, 

», who have passed the ex- 
examination of the 

Institute 449 

n powers as to water sup- 
ply 38 

Sutton's calculation of avera^ 

sickness 82 

Sykes, Dr. J. F. J., on V. B. Barl 
rington-Kennett's pa- 
per 192 

n on Surgeon-General De 

Benzy's paper 145 

H on E. Spencer's paper... 176 
Symons, G. J., on the Rainfall of 

Ireland 380 

„ on P. P. MacCabe's paper 247 
,• on Dr. Vachei's paper 363 

TABLE of accommodation pro- 
vided for dwell inirs of 
working classes of Dub- 
lin 173 

n Of age-compositions of 
populations of England 
and Ireland 97 

«f of age-compositions of 
populations of London 
and Dublin 97 

ft sbowinfiT by age-periods 
the deatii in London 
and Dublin 98, 100 

tf of air analyses 396 
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Table of analysis of mephitic 

vapours 2flS 

n of average death-rates 
for certain diseases and 
groups of diseases in 
the Dublin and London 
Registration Districts 102 

„ of average rates of sick- 
ness 83 

n of classification of tene- 
ment house accommo- 
dation in Dublin 166 

«, of cost &c. of schemes re 
dwellings of working 
classes, Dublin 168 

„ death-rat« in Continental 

and other towns 84 

» of death-rate and tem- 
perature of Dublin ... 88 

«f of death-rate and tem- 
perature of London ... 88 

ft showing the death-rate 
in all Ireland, in town 
districts and in rural 
districts 104 

tt of direction of wind at 

Kingstown 128 

«f of exhibitions held by the 

institute 452 

n of interest on sanitaiy 

loans 199 

„ of Irish towns supplied 
with water under the 
Act of 1878, containing 
the population, valua- 
tion, amount of loans 

213, 214, 215 

f, of death <! in Kingstovm 126 

H of monthly rainfall at 
stations in the United 
Kingdom 127 

n of occupation or social 
position of inhabitants 
of Dublin 94 

>9 of occupation . social posi- 
tion, and death rate in 
Dublin 93,96 

„ of particulars as to cabins, 
and tenement houses in 
Kingstown and Rath- 
mines 129 

„ showing population per 
acre and death rate in 
13 towns of the United 
Kingdom 91 

>, of population of England 
and Ireland by acfe, 
periods, and death rate 

at each age period 98 

„ of rainfall in inches in 

Kingstown :. 126 
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Table of rate of interest for 

sanitary loans 190 

„ of sewer gases 262 

„ of single house accom- 
modation in Dublin ... 156 
„ giving summary by per- 
centages of various 
social classes in Dublin 95 
„ of temperature at Kings- 
town and other towns 

120, 121. 122 
„ of vitiation of atmos- 
phere, illuminatinff 
power, and heat dif 
fused by Electric light, 

gas, &c 309 

Tanderagee, population, valuar 

tion and water supply of 373 

Taylor, Dr. 8. T., on Dr. Vacher's 

Paper 354 

Tea drinking, advantao e of 409 

Temperature and death rate 87 

„ and death-rate of Dublin, 

Table of 88 

„ and death-rate of London . 

Table of 88 

„ Tables of at Kingstown 
and towns on the south 
and west coasts of 

England 120,121,122 

Templemore, population, valua- 
tion and water supply of 373 

Temporary Hospitals, H. Pent- 
land on 314 

„ comparative cost of ma- 
terials for 315 

„ for contagious diseases... 77 

„ form of 316 

„ plate of 318 

„ ventilation of 317 

Tenement houses in Dublin... 155, IHg 

„ in Kingstown 129 

„ yards, necessities for ... 237 
Thames, hospital ships and 

wharves on 189, 199 

„ pollution of 33 

„ purification of 74 

Thurles, popuhition, valuation, 

and water supply of 373 

Tichborne, Dr., on Dr. Cameron's 

paper 382 

Tipjwrary, population, valuation, 

and water supply of 373 

Torrens' Act relating to demoli- 
tion and reconstruction ...161, 169 
Town population in England and 

Ireland 99 

Towns, objections to porous 

giiound in 387 

Tralee, population, valuation, and 
water supply of 373 
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Transport of patients to hospitals 185 
Trim, population, valuation, and 

water supply of 374 

Tuam, population, valuation, and 

water supply of 375 

Tullamore, population, valuation, 

and water supply of 375 

Typhoid spread by milk 352 

UNINHABITABLE property, 

purchase of 162 

Urmals, cleansing of 231 

VACCINATION and re-vaocinar 

tion 30 

Vacher, Dr. F., on the influence 

of food on health.. 344 
„ on W. G. Strype's 

paper 343 

Valuation, population, and water 
supply of Irish 

towns 360 

„ of property in Ire- 
land, Acta relating 

to 166 

Ventilation and air, John Collins 

on 391 

Ventilation of hospital huts 190 

„ of house drains...280, 302 
„ of sewers, list of 

methods suggested 250 
„ of sewers ...210, 249, 250, 
253,256,258 
,» of sewers and death- 
rate 258 

„ ver»u8 isolation and 

drains 249 

„ and warming of hos- 
pitals 77, 190 

Villages, water supply and drain- 
age of 68,248,376 

Violence, table showing the death 
rate from in all Ireland, in 
town districts and in rural 

districts 104 

Violent deatiis. table of average 
death-rate in London and 
Dublin 102 

WARMING and ventilation of 
hospitals 77, 190 

Wasbhouses and baths, public ... 75 
„ „ loans for 211 

Water-bearing strata of England 
and Ireland 377, 379 

Water and cholera distribu- 
tion 33, 64 

Water-closets, introduction of ... 73 
„ objections to pan 303 

Water courses, objectionable as 
sewers 73 
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Water for drinking and inter- 
mittent service 40 

n for drinking, filtration of 36 
„ for drinking, sewage con- 
tamination in d7>39 

„ parasites conveyed by ... 339 

„ peaty, analysis of 359 

„ pipes, glass lined 40 

H potable, composition of... 365 
„ potable, supply and quan- 
tity of to towns in Ire- 
land 355 

„ purification of 33 

„ standards of purity of 37, 355 
Water supply and cholera ...128, 

142, 144, 145, 422 

„ cost of Oxford 74 

„ and drainage, distribution 

of cost 246, 247 

„ and drainage of small 
towns in Ireland, Mr. 

F. P. MacCabeon 241 

„ and population, Ireland.. 

197, 213, 214, 215 

„ filtration of 203 

„ supply, intermittent ser- 
vice 40 

„ of Ireland 196 

„ in Irish towns..... 115, 120, 355 
„ to Irish towns, amount of 205 
„ of Irish towns.. .197, 2ia 

214, 215 
„ of Irish towns, method of 

dealing with 118 

„ to Irish villages and 

country residences 376 

„ and means of ablutions 

in small Irish towns... 135 
„ supply of London, 

amount of 418 

„ parasites conveyed by... 339 

„ of the Punjab 141 

„ question of efficiency... 38 

„ smallpipesfor 118,248 

„ surveyors' powers as to... 38 

„ to towns 68 

„ of towns in Ireland 

115,118,241 
„ summary of, and popu- 
lation and valuation in 
112 towns in Ireland... 360 

„ of villages 68 

„ testing of 37 

Waterford, population, valuation, 

and water supply of 362 

Waterworks, cost of, and area of 

charge 200 

Waterworks, estimates for 127 

„ Ireland, construction 

of 216 
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Waterworks in Ireland, cost of 

per head 197 

„ Ireland, loans for ... 214 

Wells, proper depth for 378 

„ shallow, objections to ... 

378,389 
Westport, population, valuation, 

and water supply of 375 

Wexford, population, valuation, 

and water supply of 363 

Wheat, price of m relation to 

bread 44 

Whooping Cough, Table of aver- 
„ age death rate in 

London and Dublin.. 102 
„ Table shewing the 
death rate from, in 
all Ireland, in town 
districts and in rural 

districts 104 

Wicklow, population, valuation 

and water supply 375 

Wind, table and diagram of, at 

Kingstown 123, 125 

Windsor Castle, Cesspools at ... 73 
Women and Girls, Lectures to ... 150 
Work of Ladies' Sanituy Asso- 
ciations 146 

Working Class Dwellings Acts, 

relating to 157, 

161, 164, 166,167, 169, 171, 172 
Working classes and the Public 

Health 84 

„ homes of, in Dublin, 

Edward Spencer on.. 154 
„ dwellings, loans for ... 211 
„ Pecuniary loss to from 

sickness 84, 416 

H accommodation for, in 

DubUn 166,424 

M Table of accommodar 

tionfor 173 

„ tenement houses in 

Kingstown 129 

Wycliffe-Jonee, Surgeon-Major, 
on the insanitary state of small 
Irish towns 131 

TOUOHAL, population, valua- 
tion, and water supply of 375 

Toung, James, on Public Cleans- 
ing 229 

ZYMOTIC diseases, table of 
average death-rate in 

Londonand Dublin 102 

„ diseases, table of death- 
rate in 13 tovms of the 
United Kingdom 91 
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INTERNATIONAL HEALTH EXHIBITION, 

Five Medals— Two Gold, Two Silver, One Bronze, 

INTERNATIONAL FISHERIES EXHIBITION. 

Gold Medal and Two Diplomas. 

SANITARY INSTITUTE OF GREAT BRITAIN. 

Medal of Merit and Five CertiUcates of Merit. 

NATIONAL HEALTH SOCIETY. 

Silver (and only J Medal. 

NUMEROUS OTHER MEDAL8 AND AWARDS. 

MAIGNEN'S 

PATENT 

FILT RE RA PIDE. 

Cottage and Bijou D Glasses for Households. 

"Tourist," "Watch," and "Pocket," for Tourists, Officers, and 
Soldiers, as approved and ordered by the War Office for the use 
of Officers and Men. 

"Bucket," "Field Hospital" "Tank," Classes, as selected and sent 
by the War Office for the Nile and Suakim Expeditions. 

The Times Correspondent at Korti writes : " The Filters haye met 
with general approval." 

" Service," and " New Service," for attaching to Service Pipes. 

'* Large Supply," for Mansions, Industries, and Waterworks. 



D^ -A- 1 C3- IsT El IT ' S 

PATENT 

Water SofteningProcess by "Aitl-Calcaire" 

For the Dining Eoom, Scullery, and for the whole Water Supply 

of Houses, Mansions, and Waterworks ; for Boilers, 

Laundries, Baths, <&c. 



FuU particulars in Pamphlet — 

» WATER, PREVENTIBLE DISEASE, and FILTRATION," 

By P. A. MAIGNEN, 

32, St Hary-at-HiU, E.C., and 15, PaU Hall, S.W. 
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WALL PAPERS, 

GUARANTEED FREE FROM ARSENIC. 
To be obtained of all the Principal Decorators and Contractors. 

WM. WOOLLAMS & Co. 

Mannfactming f ?[w|s | Paperstainers. 

ORIGINAL MAKERS |BA|1B/4H ^^ ^"^ FOLLOWING 

SPECIALITIES, 

Artdfltic Wall-Papers, Hand-made, of superior qualities, including^ 
our New Pateut Embossed Flocks, Dado Decorations, Raised 
Flocks for Painting oyer, and Embossed Imitation Leather 
Papers, all free from arsenic 



SPECIAL FACILITIES FOR PRINTING ARCHITECTS' PRIVATE PAHERNS. 
Practical Drawings made from Rough Sketches. 

Trade Agents for the sale of 
W^ATTS & CO.'S PRIVATE PATTERN W^ALL PAPERS, 

Designed and Coloured by the following Eminent Architects :— 
G. F. BODLEY, Esq., A.B.A., T. GABNEE, Esq., & G. GILBERT SCOTT, Esq. 

ALSO AGENTS FOB AND PBINTBB8 OF 

Ir. JOHN ALDil BEATON'S PRITATE PATTERNS OF WALL ft CEILING PAPERS. 



FOURTEEN PRIZE MEDALS, 

Including Gold Medal, International Health Exhibition, 18B4, 



N.B.— A Prise Medal wm awarded by the Sanitary Institate of Great Britain 

in 1S79, for '* Paper Hao^fliigs free from Arsenic/' after an exhaoBiiTO examination by their 
AnalvRta uf a larjre number of Samples cat from Pattern Boolcs extending over a series 
of ten years; and we also received an "* Award of Merit** from the Jndges at the Inte - 
national Medical and Sanitary Congress, 1881, and a Spedal Oertiflcate at Newcastle for 
similar papers. 

MANUFACTORY AND SHOW ROOMS, 

110, HIGH STREET, HEAR lANCHESTER SQUARE, LONDON, I. 

Deaiers in all kinds of Machint Papers. Special terms for Export 
1^^ Sole Address. Write for Patterns. No Travellers employed. 
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J. TIHLOE & SONS, 

Hydntnlic, flot Water, and Sanitaiy Engineers and 
. BrassfoMers, 

No. 2, Nl^OATE Sl^UBET, LONDON, E.C. 



■':-.. MANUFACTURERS OF 

SANITARY APPLIANCES : 

WATERCLOSETS, LAVATORIES, BATHS, URINALS, DRAIN, 

DISCONNECTING AND GREASE TRAPS, PATENT 

WATER METRES, WATER WORKS Fif TINGS. 



Fig. f 

I Tylor ft Sons' Patent " Clear Way " Regulator YalTe Closet 

Improyed Collar and Pull-up, with Patent Parallel Motion. With After Flush 

for trapping, perfectly flushed patent basin (without fan), and 

box enamelled inside. 

li inch snpplj pipe recommended. The outgo of this closet is larger, and 
therefore requires a larger inlet pipe to trap. 

Price from £5 8$. 6d. 
Cheaper Valve Closets from £2 2s. 

CAN BE SEEN IN ACTION AT 2, NEWGATE STREET. 



Baths, lavatories, Laundries, Fountains, Fire Mains, Heating 
and Pumping Apparatus fitted up. 

ESTIUTES 6IYEM ON PARTIGDURS BEING SENT. 



ILLUSTRATED CATALOGUE ON APPLICATION. 
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THE SUBEST METHOD FOR STAMPING OUT ^lALL-POX ft CHOLERi, ftc. 

OOIJ) MEOAI. PATENT 

SELF-RECULATINC HOT-AIR i)ISlNFECTING (JHAMBERS, 

HEATED BY QAS OR COAL FUEL i^- SMALL COST. 

Approved by Local Qovemmma Board^'thf- War DaHtrttiuat, the JtoutU JEngin$er$^ 

Colonial IhpaHmmt^ and the Utukng Phynctans'anS JfanilanaM, SfCf 

FOR THE USE OF TOWNS, POOR-LAW ONIONS, FEVER HOSFttAlS, tc. ; 

Awarded the OOIiD MEDAL at Dnblin, 188^' , ' 

ti. 

i! 

I I 
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PORTABLE CHAMBER. 



THE WAR DEPARTMENT. 

THE ROYAL ENGINEERS. 

THE COLONIAL CROWN AQENT8. 

HERBERT HOSPITAU WOOLWICH. 

ROTUNDA HOSPITAL. DUBLIN. 

FEVER HOSPITAL WATERFORD. 

FAVERSHAM. KENT. 

BLACKPOOL, LANCASHIRE. 

MAURITIUS. 8 CHAMBERS. 

PORTSMOUTH. 

CORK. 

BASINGSTOKE. 

GRAVESEND. 



FEVER HOSPITAL. KELL8. 
FEVER HOSPITAL. TRALEE. 
FEVER HOSPITALS. CLONMEL. 
POOR-LAW UNION. WATERFORD. 
POOR-LAW UNION. ENNISKILLEN. 
POOR-LAW UNION. DONOUGHMORE. 
POOR-LAW UNION. BANBRIDGE. 
COLLEGE. COLERAINE, 
COLLEGE. ISLE OF MAN. • 
KINGSTOWN. DUBLIN. 
BLACKROCK. DUBUN. 
WEYMOUTH. 
BALLINA. &C, AC, &0. 



CORK STREET FEVER HOSPITAL 

Awarded Che Bmloma of fSUtit in oompetitioii at the International Medical and 
Sanitary Exhibition, London, 1881. 

7^ Award is eepeciaUy valuable on account of the hwh tcimtific standing and 
practical experience of the Judges, which eminmUfy qualified them to decide on the 
merits of Dr. Scotfs Patent System. 
Judges— W. H. CoBFiELD, M.D. William Eassix, C.E. Rogers Field, CJB. 
R. Thobne Thobnb, M.B. Ebnsst Tubnbb, FJI.I.BA. 
Also, the Diploma of Merit of Sanitary Institute of Great Britain was awarded 
at Newcastle, 1882, and Dublin, 1884; and also the Gold Medal at Dublin, 1882. 
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LINCRUSTA-WALTON 

THE MOST SANITAET AND MOST DURABLE 

WALL DECORATION. 



13 PRIZE MEDALS 



The Jurors at the Architectural and Building Trades Exhibition 
of the Society of Architects, 1885, say, " Lincrusta- Walton is so 
excellent a material, and so well known as to need but little special 
notice. Its great toughness and durability make it most suitable 
where much rubbing and wear may be expected." 



New Price List for 1885, also Descriptive Pamphlet and 
Opinions of the Press j sent free on application. 

PiTTERR-BOOK OF DECORATED DESIGNS NOl READY. 

No. 9, BEENEES STEEET, 

LONDON, W. 



Head-Offlces and Works : SUNBURT-ON-THAMES. 



Sold Retail by all first-class House Furnishers and 
Decorators in the United Kingdom. 



Digitized by 



Google 



Far the awardi given by the Inetilute tee Appendix, page 414. 

Patronised by Royalty, tbe Hobility, and the Medical Profession. 

THE ' EXCELSIOR' PATENT SPRING MATTRESS. 

A T<r n T> ,^0 f^^M^BBIH&H^^a^. AWARDS. 

Made any bIm to fit wood, bran, or iron bedateadB. 

The principle of arrangement permits the free movement of one sleeper without inoonrenienoe to the 

other : admits of complete isolation of each, and ^(tetuallp prewutts depression im the centre, 

THE ' EASTERN' WOVEN WIRE MATTRESS, 

With Patent corner fixings to allow of the Mattress being qaloUy taken to piaoea. 

THE ' EXCELSIOR' PATENT INVALID BED. 



A patient reclining npon this bedstead is raised or lowered painlessly, easily, and immediately by 
one person ; dnring the operation the entire len^h of the spme is evenly supported. The patented 
mechanical arrangement pruvides for the moveable back and shoulder rest being aoourately 
adjusted and flnnly aecured in any desired position ; accidents cannot occur from careless- 
ness or lack of physical strength on the part of the attendant, as whenever the handle is released, by 
Intent or otherwise, the mechanism is iuHtantly interlocked, and the back and shoulder rest firmly 
fixed, it being again moveable only by motion communicated through the handle. 

THE 'SWING' WOVEN WIRE MATTRESS. 

SANITARY 



PRIZE MEDAL 

AWARDED 

AT THE 




EXHIBITION, 

DUBLIN, 
OCT., 1884. 

This Mattress is an entire novelty in its conception and arrangement, and unquestionably embraces 
adrantagee posseHsed by no other elastic web or woven wire mattress. Its leading peculiarity is the 
unf iu»» combinaiiun of a woven wire central portion with helical springs of great strength and reliable 
temper. The addition of Miitable helical springs to a woven wire mattress removes the great objec- 
tions made to this kind of mattress, viz., that two sleepers are liable to be thrown or moved into tbe 
centre of the bed, and that the mattreiur depresses or becomes hollow from constant use. 

RETAIL FROM CABINET MAKERS. UPHOLSTERERS. & FURNISHINQ IRONMONQERS. 

Illustrated Descriptive Circulars and Price Lists from 

CHORLTON L DUGDALE, MANCHESTER. 
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